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Introduction to the whole report 
A. Background 

In 1963 a retrospective study was carried out in the Teesside area 
with the objective of obtaining information about the main factors 
thought likely to be associated with lung cancer and bronchitis 
mortality. The report on the study, which gave particular attention 
to evaluating the relative associations that smoking and exposure to 
air pollution have with mortality from these causes, was published as 
Tobacco Research Council Research Paper No. 8 "Report on a study of 
environmental factors associated with lung cancer and bronchitis 
mortality in areas of North-East England" by A.J. Wicken and 
S. F. Buck. 

In 1972 it was decided to go back to the area and to carry out a 
second retrospective study. This second study, which was carried out 
in 1973, is described in this Research Paper. 

In the intervening ten years a development took place which had a 
particular bearing on the methods and objectives of the second study. 
This was the marked change which occurred in the pattern of smoking 
habits in the United Kingdom (Lee, 1976). In 1963 only 33% of 
cigarettes smoked, had filters, the rest being plain. This percentage, 
which had risen,from as. little as 1% in 1953, continued to rise until, 
by 1973, it had reached 83%. Associated with this switch to filter 
cigarette smoking there was, as shown in Table 1, a marked drop in 
the average tar level of cigarettes smoked. 


TABLE 1 

Trends in tar yields between 1963 and 1973 in the United Kingdom 


Year 

Filter 

cigarettes 

Plain 

cigarettes 

All cigarettes 


% sales 

Mean tar 

% sales 

Mean tar 

Mean tar 

1963 

32.8 

n. a. 

67.2 

n.a. 

n.a. 

1965 

53.0 

29.3 

47.0 

35,0 

31.4 

1967 

65.9 

23.2 

34,1 

32.6 

26.0 

1969 

75.5 

21.8 

24.5 

30.3 

23.9 

1971 

79.8 

19.8 

20.2 

27.7 

21.3 

1973 

83.0 

17.4 

17.0 

24.6 

18.7 


Note: n.a. = data not available 


Source: https://www.industrydocuments.ucsf.edu/docs/mynkOOOO 


2063631031 


Tie first objective of the second study, therefore, was to see 
whether a smoker of filter cigarettes is less at risk of dying from 
one of four diseases associated with smoking than an otherwise 
equivalent smoker of plain cigarettes. 

The second objective was to determine the changes that had occurred 
in mortality from lung cancer and bronchitis since 1963 and to 
“attempt to relate these to changes that had occurred in the smoking 
habits of the population and in air pollution levels. 

The study area 

Since 1963 some changes had also occurred in the names and 
boundaries of the local government areas in and around the original 

1 

study area. In 1963 the study had been carried out in six areas,- | 

namely Estoa U.D., Stockton—on-Tees H.B. and a group of four rural 
districts (Croft R.D., Northallerton R.D., Richmond R.D. and 
Stokesley R.D.). In 1968 Eston U.D., Stockton-on-Tees M.B. and part 
of Stokesley were merged with various districts (including 
Middlesbrough) to form Teesside C.B. In 1974 Teesslde C.B. was 
combined with Hartlepool C.B., four urban districts (Guisborough U.D., j 

Loftus U.D., Skelton and Brotton U.D. and Saltburn and Marske-by-the- ■! 

•■ r r 

Sea U.D.), Stockton R.D. and a further part of Stokeley to form the ! 

new Cleveland County. I 

l 

i 

To meet the second objective of the study it was clearly necessary 
to restrict ourselves to the original 1963 study area. However, for j 

research on the. first objective it was decided to cover the whole of 1 

i 

Cleveland County as it was of a suitable size, clearly defined and \ 

likely to remain unchanged for many years. In the event, however, ; 

the study area excluded Stockton R.D. which was in fact incorporated i 

r 

in the new county when it was set up in 1974. Thus, although we ; 

• * 

refer in the text subsequently to "Cleveland County" we really mean 
the somewhat smaller- area actually covered. As Stockton R.D. 
contains less than 4% of the total population of the county, omitting 
it can only have a marginal effect at most. 

Map 1 illustrates the total area covered in 1973, map ■2 the area 
relevant to the first objective and map 3 that relevant to the second. 


S 


Source: https://www.industrydocuments.ucsf.edu/docs/mynkOOOO 


2063631032 







3. 1363 FOLLOW UP AREA 


7 


Source: https://www.industrydocuments.ucsf.edu/docs/mynkOOOO 


2063631033 









Outline of study method 


The method used for the 1973 study was essentially the sane as that 
used in 1903. Relatives Of decedents from the diseases of interest 
were interviewed and information obtained as to the Smoking' habits 
and other relevant characteristics of the decedents. This 
information was compared with that obtained from a control sample of 
the living population. 

Under the first objective it was decided to study mortality from 
coronary heart disease and cerebrovascular disease in addition to 
lung cancer and chronic bronchitis. Deaths in Cleveland County 
occurring in the few years immediately preceding the study were 
covered. 

For the second objective attention was focussed on deaths from lung 
cancer and chronic bronchitis occurring over the whole period from 
1963 to 1972 in the 1963 study area. 

The information obtained in the study was supplemented by additional 
data obtained from three other sources. Firstly, data on air 
pollution from 1964 to 1973 were obtained from Cleveland County 
Council. Secondly, as a check on changes in habits that had occurred 
in recent years, regional smoking data for 19S9 to 1972 were obtained 
from Imperial Tobacco Limited. Thirdly, information on the lung 
cancer decedents was provided for us, where available, from hospital 
records, not only as to the histological type of the lung cancer, but 
also as to what the decedents had said they had smoked when they were 
in hospital. 
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The two parts of the report 

Although there is some degree of overlap of data, both on decedents 
and on living controls, relevant to both objectives, it is convenient 
to consider them separately in the report. The first part of the 
report, "Factors related to mortality from lung cancer, bronchitis, 
heart disease and stroke in Cleveland County, with particular 
emphasis on the relative risks associated with smoking filter and 
plain cigarettes' 1 , is presented in this volume, and deals with the 
first objective. 

The second part of the report, "Changes in lung cancer and bronchitis 
mortality and in other relevant factors occurring in areas of North- 
East England 1963-1973", will be published as a separate volume and 
will cover the second objective. 

In addition to giving the findings of the study, the separate parts 
of the report give fuller details of the methodology used than those 
given in section D above. 
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disease and stroke in Cleveland County, with particular emphasis 
» cy& th.e relative risks associated with smoking filter and plain 

cigarettes. 

1.1 Introduction to Part I 

As indicated in the introduction to the report as a whole, the study 
was carried out, in 1973, by interviewing relatives of those who had died ' 
in Cleveland County from the four diseases of interest, obtaining ; 

l 

information as to the smoking habits and other relevant characteristics of [ 

the decedents, and comparing it with that obtained from a control sample 
of the living population. Sections 1,2 to 1,4 describe the methodology 
used for the collection of these data. 

Section 1.5 gives details of the sources and nature of the 
supplementary information which was collected. The statistical method 
used for the analysis of the results is described in section 1.6, while 

I 

section 1.7 comments on problems that exist in interpreting the results 
correctly. 

Section 1.8 gives the findings relevant to variations in mortality 
from the four diseases that are associated with four principal factors; • 

age, sex, social class and district within Cleveland County. Information 
on mortality analysed according to three aspects of the smoking habit 
(amount smoked, depth of inhalation and age of starting to smoke) is 
presented in section 1.9. 

Following these two sections, which were intended to give essential 
information on major factors which could well differ systematically 
between filter and plain smokers, and which, if ignored, might bias the 
critical comparison, section I.10 analyses and discusses in detail the 
findings relevant to smoking filter or plain cigarettes. This section, 
supplemented by a summary of the main findings lh section I.11, concludes 
the main text of Part I of this Research Paper. 

In order to bring out clearly the arguments leading to the 
conclusions relevant to the filter/plain comparison, we have tended to 
avoid giving in the main text detailed results on aspects of the data not 
of central importance in this comparison. However, as many of these 
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additional findings are of interest in themselves, the main text is 
■supplemented by six appendices given at the end of Part I. 

Thus Appendix A, which is an extension to section 1.9, gives a more 
detailed loot at mortality in relation to the smoking habit, while 
Appendix B relates mortality to the other personal and environmental 
factors we studied. Appendices C and D summarise the additional data 
obtained on the lung cancer decedents, the former giving the distribution 
of type of lung cancer found'while the latter relates smoking habits as 
given by the relative to those given by the decedents when in hospital. 
Finally, following Appendix E, which extends the statistical method 
section 1.6, a number of detailed supplementary tables are given in 
Appendix F; 


i 
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The information concerning the living population was obtained by 
’ means o £ personal interviews in samples of households. In each household 
one resident aged over 16 was interviewed and asked questions about him¬ 
self and about all other people aged over 16 resident at that address. 

The households were selected by a random sampling method from the 
electoral registers. A relatively large proportion was sampled in the 
axedb ^previously covered in the 1963 survey so as to provide adequate 
bases for separate analysis. Of 5,570 addresses originally selected in 
the total study area (Cleveland County plus Rural Districts) 302 were 
found to be unoccupied. Of the 5,268 occupied addresses interviews were 
obtained at 4,925, a response rate of 93%. At these addresses information 
on 10,025 people was collected, an average of 2.04 people per household. 

For this part of the report data from the Rural Districts outside 
Cleveland County were ignored, as were data on living people under 35, 
there being no comparable information available on decedents of this age 
group.- This, left 2,666 males and 3,039 females. Eliminating 103 males 
.and 58 females who did not sthte their smoking habits and also a further 
23 females who smoked tobacco products other than manufactured cigarettes 
(a number too small for valid study), the living population finally 
studied consisted of 2,563 males and 2,958 females. 

The distribution of the living population by age is given in 
Table 2 and by district in Table 3. In each table the estimates obtained 
from the 1971 10% census are presented for comparison and the proportion 
sampled given. As can be seen the proportions sampled, which overall are 
2.2% (males) and 2.3% (females), do not differ markedly by age, though 
of course they do by district, due to the varying sampling fractions used 
for the reasons stated above. 
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TABLE 2 


Living population by age at interview and sex 




Male 



Female 


Age group 

No, in 
sample 

Census 

estimate 

% 

sampled 

No. in 
sample 

Census 

estimate 

% 

sampled 

35-44. 

750 

34,270 

2.2 

800 

33,110 

2.4 

45-54 

j 785 

33,530 

2.3 

795 

32,420 

2.5 

55-64 

550 

26,400 

2.1 

593 

28,250 

2.1 

65+ 

! 478 

20,930 

2.3 

770 

33 ,020 

2.3 

Total 

2,563 

115,130 

2.2 

2,958 

126,800 

2.3 


TABLE 3 

Living population by district and sex 


District 

Male 

Female 

No. in 
sample 

Census 

estimate 

% 

sampled 

No. in 
sample 

Census 

estimate 

a 

rO 

sampled 

Eston 

422 

7,230 

5.8 

485 

7,570 

6.4 

Stockton 

425 

18,370 

2.3 

485 

20,460 

2.4 

Ex-Stokesley 

165 

5,540 

3.0 

208 

5,960 

3.5 ■ 

Rest of Teesside 

820 

52,260 

1.6 

949 

57,900 

1.6 

Hartlepool 

454 

20,670 

2.2 

513 

23,190 

2.2 

Urban Districts 

277 

11,060 

2.5 

318 

11,720 

2.7 

Total 

2,563 

115,130 

2.2 

2,958 

126,800 

2.3 


(Note: i) The first four districts comprise Teesside C.B. 

ii) Ex-Stokesley is that part of the area formerly Stokesley R.D. 
that is. now in Cleveland County 

lii) The urban districts comprise Guisborough U.D., Loftus U.D., 

Skelton and Brotton U.D., and Saltburn and Marske-by-the-Sea U.D.) 
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Decedents were classified by cause of death solely 00 the 
'information available on their death certificates. The causes of death 
Studied and the periods and age ranges covered are listed in Table 4. 

The definition, of cerebrovascular disease (stroke) for the purpose 
of this study did not include subarachnoid haemorrhage (I.C.D. 430). 

An initial list was compiled for the whole study area of those who 
appeared to have died of the diseases covered by the survey within the 
relevant period. Doubtful cases were then excluded under the supervision 
of one of us (G. Dean). Table 5 gives by cause of death and sex the 
numbers finally listed relevant to the Cleveland County part of the study. 
From the total of 3,145 decedents listed for all causes and both sexes, 
interviews were obtained from relatives of 2,642 (84.0%). 'After 
excluding, as for the living population, some decedents for whom no 
information on smoking habits was available and also some females who 
were said to have smoked tobacco products other than manufactured 
cigarettes, a total of 2,370 decedents was available for study, 75.4% of 
those listed. 


t 

i 

I 
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TABLE 4 


Decedents studied in Cleveland County 


Sex 

Age range 

Cause of death 

I.C.D. 

Period 

Male 

35+ 

Lung Cancer 

162 

1970-1972 

Female 

35+ 

Lung Cancer 

162 

1969-1972 

Male 

35+ 

Chronic Bronchitis 

490-493 

1970-1972 

Female 

35+ 

Chronic Bronchitis 

490-493 

1969-1972 

Male 

35-64 

Coronary Heart Disease 

410-414 

1971-1972 

Male 

35-64 

Cerebrovascular Disease 

431-438 

1966-1972 


(Note: I.C.D. numbers quoted refer to the International Classification of 

Disease, the 8th Revision) 


TABLE 5 

Success rate for following up decedents 


Cause of death 

Sex 

Number of 

deaths 

Studied 

Listed 

Studied 

SlS ,o O JT 
listed 

Lung Cancer 

Male 

780 

616 

79.0 


Female 

199 

150 

75.4 

Chronic Bronchitis 

Male 

721 

530 

73.5 


Female 

295 

218 

73.9 

Coronary Heart Disease 

Male 

753 

571 

75.8 

Cerebrovascular Disease 

j Male 

397 

285 

71.8 

Total 


3,145 

2,370 

75.4 
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Questions about smoking were asked in two parts. In the first part 
information was obtained as to whether the decedent or the living person 
smoked at the time of death or interview respectively ("current smoker”), 
whether he had given up previously ("ex-smoker") or whether he had never 
smoked ("never smoker"). Further information about current smokers and 
ex-smokers was then obtained as follows 

a) when started to smoke regularly 

b) when gave up (ex-smokers only) 

c) whether at time of death or interview (current smokers) 
or at time of giving up (ex-smokers) they then smoked: 

i) manufactured cigarettes, and if so filter-tipped or plain 

ii) hand-rolled cigarettes 

ill) pipe or 

iv) cigars 

and if so how many per day (cigarettes) or week (pipe or cigars). 

The second part of the smoking questions consisted of a detailed 
history. Questions about current smokers were asked relevant to the last 
2 years, 3-5 years, 6-10 years or more than 10 years before death or 
interview, and questions about ex-smokers were similarly asked for these 
four periods before giving up. The questions related to the number of 
manufactured cigarettes smoked per day and whether they were mainly, plain, 
mainly filter or about equal; the number of hand-rolled cigarettes smoked 
per day; the number of ounces of pipe tobacco per week; the number of 
cigars smoked per week and the number which were miniature, small, medium 
or large size; and the depth of inhalation of smoke from each type of 
product ("a lot", "a fair amount", "just a little" or "not at all"). 

Information was also obtained on other variables thought to be of 
possible relevance to one or more of the causes of death studied. These 
variables were: social class; occupation; exposure to dust or fumes; 
presence of morning cough; having had a close relative dying previously of 

i - 

one of the four causes of death studied; obesity index; exercise; j 

consumption of tea or coffee and frequency of alcohol consumption. The 
ranges of possible answers are not listed here as they will become clear 
later in the text, when the possible effects of these variables on 

I 

mortality are considered, mainly in Appendix B. j 

Copies of the questionnaires used are available on request from the 1 

Tobacco Research Council. ! 
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X,5 Supplementary information from other sources 


The information obtained from the interviews was supplemented by 
four sets of data taken from other sources. 

Firstly, from the results of thefr Annual Consumer Survey (on which 
the Tobacco Research. Council's Research Paper No. 1 "Statistics of Smoking 
in the United Kingdom” is based), Imperial Tobacco Limited were able to 
supply 'us with information on. filter and plain smoking habits relevant to 
the Cleveland area for each of the years 1969 to 1973. This information, 
based on an average of 295 interviews each year of cigarette smokers aged 
35 or over, gave the number of filter and plain smokers by age, sex and 
number of cigarettes smoked. 

Secondly, by reference to data made available to us from hospital 
records, those stated on their death certificates to have died from lung 
cancer were classified, where possible, as having had histologically 
and/or cytologically confirmed squamous carcinoma, oat or small cell 
carcinoma, adenocarcinoma or other types of lung cancer. 

Thirdly, the smoking habits as reported by the lung cancer 
decedents when they were in hospital were provided, where available, from 
the hospital notes. This information could be used to classify the 
decedents as smokers of manufactured cigarettes, hand-rolled cigarettes, 
pipes or cigars or as non-smokers or ex-smokers and to classify the 
manufactured cigarette smokers by number smoked and whether they had 
recently reduced, but the hospital records did not distinguish between 
filter and plain smoking. 

Fourthly, information was obtained on air pollution. As Part II of 
this Research Paper is more concerned than this part with air pollution, 
full details of the data available on air pollution and its sources are 
given there. For the purposes of this part, addresses (within 
Teesside C.B. only) were classified as being in areas of high, medium or 
low pollution based on data provided by Teesside C.B. 
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a- COUA -3 


a} Introduction 

1 4 

In prospective studies the relative risk (r) of death from a 
disease for those -with a particular factor compared with those without it 
can be calculated by: 

proportion of factor positives wh-o die in the study period 
proportion of factor negatives who die in the study period 


if?n, and n are the number at risk, d and d are the number dying 
with the disease in the study period and the subscripts 1 and 2 refer 
respectively to those factor positive and factor negative, this relative 
risk is given by 


r - 


V n ! 

d 2 /n 2 


Provided the total mortality rate is small, r can be also estimated 
accurately .enough for most practical purposes by substituting survivors 
(s) for number at risk given 

.V’l 

Clearly this expression can be rewritten as 


r = 


Vfa 

V S 2 


ratio in. decedents of factor positives to factor negatives 

i e , x = . .— — —- - 

ratio in survivors of factor positives to factor negatives 

This is the basis of the retrospective study method. Provided unbiassed 
estimates of both the numerator and denominator of the above expression 
can be obtained, a good estimate of relative risk can be computed. 

b) Inadequacy of an overall 2x2 table 

If the factor being studied was the only factor relevant to death 
from the disease of interest, or if the distribution of factor positives 
and factor negatives was identical with regard to any other relevant 
factor, then the relative risk could be estimated adequately from a 
single 2x2 table and its significance calculated by a simple X 2 -test 
on 1 degree of freedom. 


l 
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In practice this is rarely the situation. If It is not, an estimate 
bash'd on a single 2x2 table can be quite inaccurate. To illustrate this 
consider the following hypothetical data: 

Age 45-54 Age 55-64 

Factor + Factor - Factor + Factor - 

Decedents 25 50 200 100 

Living 50 100 100 50 

Within each age group separately, the estimated relative risk is 1, 
and there is therefore no apparent effect of the factor. However, let us 
combine the results into a single table: 

Factor + Factor - 
Decedents 225 150 

Living 150 150 

A relative risk of 1.5 is now apparent. This biassed answer occurs 
because both the death rate and the proportion of factor positives in the 
living depend strongly on age. 

Clearly, therefore, in attempting to assess the effect of the factor 
accurately one must take into account, or standardise for, confounding 
factors, such as age in the example above. 

Basically, there are two methods of carrying out this standardis¬ 
ation, The first is to fit a mathematical model simultaneously relating 
the probability of being a decedent or a survivor to the presence or 
absence of all likely influencing factors. While this approach allows a 
simultaneous study of more factors than the second method, as it avoids 
the problem inherent in the second method with small numbers ip 'cells, it 
has two disadvantages. One is that the result one obtains relevant to 
the significance of a particular factor may depend on the particular form 
of the mathematical model used. It is often difficult to find any one 
model which fits all the data adequately or to demonstrate that one model 
is significantly superior to another. The other disadvantage is that 
this method involves very large amounts of computer time. 
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- --;- - --. - -i.. iy„. a sup—canies 

The second method, and the one we used, was to subdivide the overall 
'2x2 table into a number of 2 x 2 sub-tables, each separate sub-table 
reflecting the relationship between the factor of interest and the disease 
for a particular set of values of chosen standardising variables. Thus 
if one wished to study the relationship of filter and plain smoking to 
lung cancer, and one considered age, number of cigarettes smoked and 
level of inhalation to be possible confounding variables, one might 
construct the 48 2 x 2 sub'-tables relevant to each combination of 4 levels 
of age, 3 of number smoked and 4 of level of inhalarion (say). 

The problem of analysis is thus reduced to evaluating a simultaneous 

estimate of- relative risk based on a number of 2 x 2 sub'-tables. Maximum 

likelihood methods, described in detail in Appendix E were used to 

estimate a single value of r best fitting all the sub-tables. The log- 

likelihood. for this solution L was then compared with L,, the log- 

k 1 

likelihood for the null hypothesis r = 1 and L the log-likelihood for 
the case wher.e a single best fitting r is calculated individually for 
each 2x2 sub-table. If a 2 x 2 sub-table had either no decedents, no 
living subject, no person factor positive or no person factor negative, 
it was not considered in the analysis at all as it could contribute no 
useful information. 


By treating 2(L -L ) as being distributed approximately as on 
R i 

1 d.f. (degrees of freedom) it was possible to test whether, over all 
sub-tables, the fitted value of r differs significantly fpom 1. This 
tests the significance of r. 


By treating as being distributed approximately as y 2 on 

N-l d.f., where N is the number of 2 x 2 sub-tables contributing useful 
information, it was’ possible to determine whether it is valid to take the 
fitted'value of r as applying consistently to all the sub-tables. For 
example, it may be the case that a particular factor strongly affects 
mortality in the young but less so or not at all in the old. This tests 
.the consistency of r. 


It should be noted'that, for the method of analysis to work, the 
sub-division of the data into 2x2 sub-tables should not be too fine. 

If it is, then not only will a great number of the sub-tables have to he 
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rejected as producing no useful information, with a consequent loss of a 
sizeable proportion of the data but the approximation of our test of 
consistency to x 2 will be very poor. 

d) Presentation of results 

When -investigating many of the factors we calculated relative risks 
for a number of possible combinations of standardising factors. For 
example, for the tables in Appendix B, we computed unstandardised relative 
risks together with those standardised far a, a+s, a+c, a+d, a+s+d and 
a+a+c where a is age, s is smoking group, c is social class and d is 
district using the 4 levels of a, 6 of c, 6 of d and 7 of s used in 
Tables 7 and 8. It would have been very space-consuming and not 
particularly informative to present all these results in this report. Nor 
would it have made the findings easy to follow had we given the actual 
numbers dying of each cause and those in the living population in the 
tables in the main text. It was therefore decided that we would present 
the results of the relative risk analyses as follows: 

i) in the main tables given with the text, present simply the 
relative risks by level of the factor being considered 
standardised by one single most useful combination of 
standardising factors (usually a+s) together with an 
indication of the significance of the quoted relative risks, 

11) in Appendix F , give the numbers dying from each cause and 
those in the living population hy level of each factor 
considered in the main tables and 

ill) 'in supplementary tables , available on request from the 
Tobacco Research Council, present all the calculated 
relative risks together with the results of the.tests 
for consistency. 

In the presentation of the significance of relative risks in the 
main tables, asterisks have been used as follows: 

* = p <0.1, ** = p <0.05, *** = p <0.01, **** = p <0.001 

Relative risks based on five deaths or less are bracketed. 

If standardisation for additional factors markedly altered the 
estimate given in the main tables, this is noted in the text. 

Appendix F also gives detailed findings for some results too 
extensive, or not important enough, to be presented as main tables. They 
are referred to in the text as appropriate. 
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- - ■ riumeua j.u me iai.crpretavi.on of the results 

The essence of our study method, as we have seen, lies in the 
comparison of two estimates of the proportion of people positive for a 
particular factor of interest, one relevant to decedents from the disease 
of interest and one relevant to the living population. There are two main 
reasons why the estimate of relative"risk obtained might not match that 
which would have been obtained from a prospective study. 

"'The first of these lies in the fact that the estimates obtained 
relevant to the decedents may be biassed because the relative 

a) never knew accurately about the fact of Interest 

b) could not now remember due to the time that bad elapsed 
since the death or 

c) consciously, or subconsciously, misrepresented the 
situation because of knowledge or suspicion about the 
relationship of the factor to the death. 

Inasmuch as some of the answers for the living population were obtained 
second-hand, the first of these three objectives applied partly to the 
estimate obtained relevant to the living population. To simplify the text 
later, we refer to bias from these sources as recall bias . 

The second main reason is that the answers for the living population, 
apart from the smoking history questions, are relevant to the situation at 
the time of interview, i.e. 1973, and are not necessarily the same as would 
have been obtained had the interviews taken place when the decedents died. 
If there had been a marked change in the living population in the 
proportion of people factor positive between the average time of death of 
the decedents and 1973 then a markedly skewed estimate of relative risk 
might be obtained. We refer to this later as time bias . 

As we explain in the discussion of the results for the filter/plain 
comparison (section I.10) no retrospective method can be free of suspicion 
of bias. However, there are methods available of checking the likely 
extent of, and in some cases correcting for, these biasses. 

Information on recall bias was obtained in two ways. Firstly, 
comparison was made in the living population of those answers obtained 
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from the person himself with those obtained second-hand. Secondly, the 
information on the snaking habits of the decedents obtained from relatives 
was compared with that given by the decedents themselves taken from the 
hospital notes. 

Correction for time bias in amoking habits was also possible in two 
ways. Firstly, the-smoking history answers to the questionnaire in the 
living population could be used to gain information on smoking at a time 
comparable to that to which the data on the decedents referred. Secondly, 
the separate survey data supplied by Imperial Tobacco Limited could be 
used to judge the extent of changes in the smoking habits of the 
population in the years preceding the survey. 

The results obtained are mainly relevant to the section (I.10) 
concentrating on the filter/plain comparison, as consideration of these 
biasses, especially the time bias, is particularly relevant there. 
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1.8 Mortality by age, sex, social class and d istrict 

In. subsequent sections we assess the relationship between the four ' 
causes of death studied and a number of factors, including both many 
aspects of the smoking habit as well as a variety of personal and environ¬ 
mental variables. In order to do this sensibly, it is necessary to 
standardise for some or all of certain important variables. The present 
section, and the next, are concerned as a preliminary with illustrating 
the relationship of the standardising variables themselves to mortality. 
This section deals with age, sex, social class and district, while 
section 1.9 considers three main features of the smoking habit. 

The distribution of the number (N) of decedents by age and sex is 
given in Table 6, which also presents estimated mortality rates per 
100,000 per year in Cleveland County (MC) and compares it with the 
corresponding rate for the same years of death in England and Wales (ME). 
MC is estimated by the expression MC = (100,000 x D)/(A x Y x F) where 33 
is the observed number dying, A is the 1971 census estimate of population 
taken from Table 2, Y is the number of years studied and F is the ratio of 
.deaths studied/listed. ME was computed from the Registrar General's 
estimates by combining figures for the appropriate years." 

The results in Table 6 illustrate that in Cleveland County the 
trends by age and sex of the causes of death match fairly closely the 
national trends, though the absolute levels of chronic bronchitis and 
coronary heart disease are somewhat above the national average. The sex 
ratio of the death rates for the two diseases studied in both sexes is 
very large, being about 5.8 to 1 for lung cancer and about 3.S to 1 for 
chronic bronchitis. As the sex ratios axe so large, and as they vary 
considerably with age, rising from about 2.5 to 1 for 35-44 year olds up 
to almost 5 to 1 for bronchitis and 9 to 1 for lung cancer for those over 
65, it was necessary, in any analyses of these two causes of death, to 
consider men and women separately. 

Table 7, which summarises the relative risks associated with the 
various levels of eabh of the three.factors, age (unstandardised) and 
social class and district (standardised for age and smoking), illustrates 
further the strength of the age relationship. Although it is most marked 
for chronic bronchitis, rates for which rise by over 100-fold for men and 
over 50-fold for women between 35-44 and 65+, it is still highly 
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TABLE 6 


Deaths studied by age at death, sex and cause of death 


Cause of death 
(Years covered) 

Sex 

• 

35-44 

Age 

45-54 

group 

55-64 

65+ 

* 

Total 

Lung Cancer 

Male 

N 

14 

85 

216 

301 

616 

(1970-1972) 


ate 

17.2 

107.0 

345.2 

606. 8 

225.8 



ME 

13.1 

80.1 

288.5 

597.7 

228.5 

Lung Cancer 

Female 

N 

7 

27 

48 

68 

150 

(1969-1972) 


MC 

7.0 

27.6 

56.3 

68.3 

39.2 



ME 

5.6 

23.8 

52.4 

77.0 

42.7 ' 

Chronic Bronchitis 

Male 

N 

6 

28 

96 

400 

530 

(1970-1972) 


MC 

7.9 

36.9 

164.9 

866.7 

208.8 



ME 

3.3 

26.1 

138.8 

649.5 

185.8 

Chronic Bronchitis 

Female 

N 

3 

12 . 

32 

171 

218 

(1969-1972) 


MC 

3.1 

12.5 

38.3 

175.2 ' ■ 

58.2 



ME 

2.2 

•10,6 

30.2 

135.5 

51.5 

Coronary Heart 

Male 

N 

43 

190 

331 


570 

Disease (1971-1972) 


MC 

82.8 

373.8 

842.0 

- 

399.1 



ME 

66.8 

281.2 

722.7 


349.7 ' 

Cerebrovascular 

Male 

N 

18 

78 

189 


285 

Disease (1966-1972) 


MC 

10.5 

46.3 

142.4 

- 

60.2 



ME 

6.1 

31.3 

144.5 


58.1 


Note : N = number of deaths studied 

MC “ estimated mortality rate per 100,000 in Cleveland County 
ME = estimated mortality rate per 100,000 in England and Wales 
* Totals refer to ages 35+ for lung cancer and chronic 

bronchitis, and to 35-64 for coronary heart disease and 
cerebrovascular disease. 
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__<=.a.._n, uj. tae otner causes of death. This 

indicates the clear necessity of standardising for age in analyses of the 
association of any other factor to mortality from any of the causes of 
death. ' . 

Variations in mortality by social class are in general of smaller 
magnitude than those by age but there are nevertheless a number of 
significant results. Chronic bronchitis shows most variation by social 
class,of the four causes of death studied, rising in both sexes by a 
factor of 3 or 4 to 1 between social classes I and II combined and social 
class V, with much greater mortality rates still in the "other" group, 
which is mainly composed of the unemployed, disabled and retired. Of note 
also for bronchitis is the marked excess death rate of housewives as 
compared with working women. Thi3 could perhaps be partly artefactual 
inasmuch as women with bronchitis may have given up employment prematurely 
to work at home and been classed as housewife rather than "other". There 
is little variation in mortality by social class for either lung cancer or 
heart disease though,if anything, the trends favour the higher social 
classes, significant differences being noted in women for lung cancer in 
social classes I and II (below average) and in men for heart disease in 
class V (above average). For stroke, there is a clear 2-fold excess 
mortality in class V but no other significant difference. 

Mortality also varies significantly by district for some of the 
causes of death. As compared with the rest of Teesside death rates tend 
to be higher in Eston, similar in Stockton, somewhat below average in the 
Urban Districts and lower still in the rural area "ex-Stokesley", 
especially for chronic bronchitis. Hartlepool is somewhat anomalous 
inasmuch as while death rates are similar to the rest of Teesside in four 
cases they are significantly below average for lung cancer in men, and 
significantly above average foT chronic bronchitis in women. 

As noted in section 1.6 in the analyses of the factors considered 
in later tables, relative risks were calculated standardising for social 
class or district in addition to the more important factors of age and 
smoking. .However, in general the relative risk estimates obtained were - 
similar to those standardised for age and smoking only. In view of the 
results in this section this is perhaps not surprising as it would have 
needed the two groups being compared to have very different social class 
or district distributions for standardisation for these factors to have 
much effect on the magnitude of the estimate of relative risk. 
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TABLE 7 


Relative risks of mortality by age (unstandardised), 
by social class and by. district (standardised for age and smoking level) 


Factor Studied 

Kale 

Resale 

Lung 

Chronic 

Coronary 

Cdrabro— 

Lung 

Chronic 

/L*rol of factor 


Cancer 

Bronchitis 

Hair? Dia. 

tmcuIjx Dis. 

Canc.r 

Bronchitis 

AGE 





1 


33-4-4 

»*** 

0.17 

**** 

0.22 

0.24 

**xx 

0.24 

**•* 

0.26 

*• 

(0.25 ) 

45-34 (Base) 

1,00 

1.00 

1.00 

1.00 

1.00 

1.00 

53-64 

«**« 

3,63 

mmmm 

4.39 

***« 

2.52 

•»«» 

3.46 

»»*« 

2.38 

«*«■ 

3.53 

65+ 

x**x 

3, 82 

23,46 

- 

- 

2.GO 

14.71 

SOCIAL CLASS 







I + II 

1.01 

w»m 

0.36 

0.95 

0.96 

ax 

(0.28 ) 

(0.45) 

III (Base) 

1,00 

1.00 

1.00 

1.00 

1.00 

1.00 

IV 

1.08 

1.24 

1.15 

0.84 

0.81 

2.28 

V 

1.13 

1.49 

• X 

1.39 

XXXX 

2.33 

0.97 

1.55 

Other 

! 1.38* 

«**« 

4.36 

1.05 

i.oa 

1 

0.70 

7.43 

Housewife 


- 

- 

- 

0.81 

a-*** 

3.58 

DISTRICT 







Eston 

1.60 

1.32* 

X**X 

1.80 

L 08 

1.44 

xx 

1.57 

Stockton 

0.98 

1.16 

1.20 

0.68* 

1.13 

1.19 

Ex-31ok*s1 ay 

axx 

0,44 

XXXX 

<0.10 ) 

• * 

0.55 

0.56 

(0.78) 

as 

(0.26. ) 

Rest of Teessida (Base) 

1.00 

1.00 

1.00 

1.00 

1.00 . 

1.00 

Hartlepool 

*■« 

o.es 

1.03 

0.79 

0.96 

1.04 

taaa 

1.80 

Urban Districts 

0.73 

«X 

0.64 

0.91 

0.89 • 

0.97 ■ 

XX* 

0.30 


+ Ex-8tokealey 1* that part of the area formerly Stakeslay E.D. that is now in Cleveland County. 

Note : Numbers of decedents and living by the lavels of these factors are given in Appendix ? Tibi* PI. 


W 

O 

CN 

CO 

CN 

CO 

K* 

o 

<01 

-ft. 
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Table 8 presents relative risks (standardised for age) by "smoking 
group", a sub-division of the population by smoking habits into seven 
categories for males or five for females. If "current" is taken to mean 
the two years up to death for decedents or up to interview for the living, 
"other products” to mean one or more of pipe, cigar and hand-rolled 
cigarettes and "man. ciga" to mean nanufactured cigarettes, we can define 
the categories as follows: 

never smoked man. cigs or other products 

current smoker of man. cigs who has 
never smoked other products 

currently smokes one or both of man. 
cigs or other products and has smoked 
both at some time 

current smoker of other products who has 
never smoked man. cigs 

does not smoke currently but has 
previously smoked one or both of man. 
cigs or other products 

All four diseases show a highly significant relationship with , 
smoking manufactured cigarettes. This is most marked for lung cancer 
where a steep dose-response relationship is evident in both sexes, rates 
in each case being more than 15 , times higher in the 23+ a day group than 
in the never smokers. The extent of the association for male lung cancer 
is similar to that found in the two major American prospective studies by 
Hammond (1966) and Kahn (1966), but perhaps somewhat less than that found 
by Doll and Peto (1976) in the British doctors study. (Their mortality 
rates were 78 per 100,000 for 1-14 a day smokers, 127 for 15-24 a day and 
251 for 25+ a day as compared with 10 for non-smokers.) Ip is more 
difficult to compare our results for women validly as Hammond’s figures, 
which indicate a weaker association, refer to a period when women had had 
a much shorter history of smoking, Kahn's figures relate only to men and 
Doll's figures, published so far (he has not yet given 20 year follow-up 
figures for women) are based on very few deaths. 

The .dose-response relationship for chronic'bronchitis is also clear, 
though rather less steep than that found in the prospective studies, 
especially by Doll and Peto (1976), where a mortality rate of 3 per 
100,000 in non-smokers rose to 88 in the heaviest current smoking group. 


Never smoked 
Man: cigs only 

Mixed smokers 

Other smokers 

Ex-smokers 
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Relative risk of mortality (standardised for age) by smoking group 


SmoleinCaragory 



lisle 






Lung 

Cancar 

Chronic 

Bronchiti* 

Coronary 
Heart Dia. 

Carobro— 
rascular DiJ. 

Lung 

Cancer 

Chronic 

Bronchitis 

Never smoked 


1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

cigs only 

1-12 * diy 


• s*a 

4.53 

2.73 

1.97 

3.22 

3.14 

1.11 

12-22 * tUr 


vwp* 

0.24 

* * 

2.13 

1.&8 

• ■a 

2.0a 

7.73 

■ *« 

2.1a 

23* * d*y 


15.10 

4.79 

2.55 

3.65 

16.60 

S.03 

Ulxed smokers 


• *!■ 

3.28 

1.76*“ 

«»«* 

2.43 

«■« 

2.26 

- 

- 

0th«r smokers 


3.32 

1.57* 

m m 

1.51 

1.03 

- 

- 

Ex-smokers 


m mmm 

3.06 

2.05 

1.31 

1.43 

1.2.4 

a* 

1.82 


For coronary heart disease and cerebrovascular disease, though there 
is a clear excess mortality of 1-12 a day smokers over never smokers, 
there is scarcely any dose-response as the relative risks for 23+ a day 
smokers are virtually the same as that of the 1-12 a day smokers. These 
findings are broadly similar to those of the prospective studies though 
the association we found with cerebrovascular disease is somewhat stronger 
than has appeared previously. 

The risk of the' group mixed smokers, all of whom have smoked 
manufactured cigarettes now or in the past, is intermediate between that 
of the manufactured cigarette only smokers and the never smokers for 
lung cancer and chronic bronchitis but of the same general order as that 
of the manufactured cigarette only smokers for the other two diseases.- 
The risk of the other smokers group, who have never smoked manufactured 
cigarettes, is less for every disease than that for the mixed smokers 
but in each case except cerebrovascular disease it is greater than that 
of never smokers. The risk of ex-smokers is markedly less than that of 
continuing smokers for lung cancer, where it is not significantly greater 
than that of never smokers for women, and less than that of 1-12 a day 
smokers for men. The risk of ex-smokers is also less as regards coronary 
heart disease and cerebrovascular disease, where it is only slightly and 
non-significantly higher than that of never smokers. For chronic 
bronchitis, however, where many may have .given up smoking because of the 
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TT._,. - --- —- >-o mose oi 12—22 a day smokers. In general 

all the findings described in this paragraph are, where comparisons can be 
made, not dissimilar from, -those found in the prospective studies. 

Table 9 gives relative risks (standardised for age and the three 
levels of smoking,) of manufactured cigarette only smokers by two other 
factors, -level of inhalation and age of starting to smoke, found by other 
workers to have a marked relationship to risk of mortality from smoking- 
associated diseases. It must be borne in mind in considering the 
results for both of these factors that the reliability of answers given by 
the relatives.of decedents must be open to doubt. The value of even self- 
reported inhaling habits has been questioned by some e.g. Doll and Peto 
(1976) and it is not unreasonable to assume that in many cases relatives 
of decedents might never have known the age at which the decedent started 
to smoke. 

The results for inhaling show a clear trend for increasing mortality 
from both lung cancer and chronic bronchitis with increasing levels of 
inhalation, which is especially marked for women, some trend for cerebro¬ 
vascular disease and no significant trend at all for coronapy heart 
disease. These results are somewhat at variance with those of Doll and 
Peto (1976) who found a clear association with inhalation for chronic 
bronchitis and coronary heart disease but no overall association for 
lung cancer, though there was an association at lower levels of smoking. 

Our results for age of starting to smoke also disagree to some 
extent with those of other workers. While the general decreasing trend 
of death rates with increasing age of starting to smoke from age 15-19 up 
to age 25+ has been found before (e.g. Kahn (1966)), the finding of a 
lower risk in those starting before age 15 is not. This discrepancy might 
be at least partly explained by relatives tending to assume decedents had 
started to smoke at an average age of starting when they did not really 
know for certain. It is, of course, especially likely to be the case for 
those decedents who had started to smoke very early that the reporting 
relative did'not have first-hand knowledge of age of starting to smoke. 
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TABLE 9 


Relative risk of mortality (standardised for age and level 
of smoking) of manufactured cigarette only smokers by level of 
inhalation and by age at starting to smoke 


Smoking Category 

Male 

Femtla 

Luna 

Chronic 

Coronary 

Cerebro- 

Lung* 

Chronic 


Cancer 

Bronchitis 

Heart Uis. 

vascular 01s. 

Cancer 

flronchltis 

INHALING HABITS 







None 

■ «« 

0.42 

0.57* 

o.ai 

(0.24***) 

*** 

0,29 

■w*l 

O.lfl 

Little 

0aS7* - 

0.52* 

0.89 

0.90 

0.72 

0.23 

Fair Amount 

0.93 

0.85 

1.12 

1.33 

1.07 

0.69 ; 

Lot 

1.00 

1.00 

1.00 

1,00 

l.oa 

1.00 J 

AGE OF STARTING TO SMOKE 







<13 

««*« 

0.44 

0.43 

0.63* 

Q.SQ 

0.86 

0.74 

13-19 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

20-24 

0.85 

0.42 

1.07 

0 

0.68 

0.62 j 

25-+* 

m ♦ 

0,54 

0.39 

0.97 

0.75 

0.37* 

i 

0.78 j 

.. .. .. » 


Note : Hunbers of decedents end, living by the levels of the factors studied in Tables 8 and 9 are given 
in Appendix ? Table F2. 
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a.) Relative risk standardised for various characteristics . ' 

Table 10 gives the distribution of plain and filter smokers in the 
decedents and in the living population. As in all tables in this section, 
the analyses are confined to consideration of manufactured cigarette only 
smokers. • 

As we have established that amount smoked, level of inhalation and age 
at starting to smoke are all significantly associated with at least some of 
the causes of death studied, we look at the comparison of mortality rates 
of filter and plain smokers tailing into account these smoking 
characteristics. Table 11 gives for each sex and cause of death the 
relative risk of mortality of filter cigarette smokers as compared with 
that of plain cigarette smokers. Four separate estimates of relative risk 
have been computed: standardised for age only; for age and amount smoked; 
lor age, amount smoked and level of inhalation; and for age, amount smoked 
and age of starting to smoke. The categories used for amount smoked, level 
of inhalation and age of starting to smoke were those of Tables 8 and 9. 

The results of Table 11 demonstrate two points clearly. Firstly, 
ignoring possible biasses to be considered later, there is statistically 
significantly smaller mortality..associated with smoking filter cigarettes 
than with smoking plain cigarettes for all causes of death and both sexes 
regardless of which smoking characteristics are standardised for. Secondly, 
additional standardisation for smoking characteristics altered the 
estimates of relative risk by only a small amount, illustrating that these 
characteristics did not differ greatly between filter and plain smokers. 

Having considered a number of smoking characteristics in comparing 
the mortality of filter and plain smokers, we next investigated the 
possibility that characteristics other than smoking habits of the average 
filter smoker may differ from those of the average plain smoker in a way 
relevant to mortality. We looked at each of the characteristics described 
in the study methods in turn to see whether or not filter smokers differed 
from plain.smokers. The results which are given in detail in the 
supplementary tables available on request and which are summarised in 
Appendix F table F3, showed that there was no significant difference in 
either sex for tea drinking, amount of exercise taken, obesity index, 

34 


Source: https://www.industrydocuments.ucsf.edu/docs/mynkOOOO 


2063631059 


TASLE 10 


Distribution, of filter and plain smokers in the decedents 
and in the living population 


- 

Male 

Female 

Filter 

Pliin 

Filter 

PI tin 

Doe.deats 







Lung Cancer 

(Aged 33*) 


118 

214 

71 

30 

Chronic Bronchitis 

(Aged 33*) 


91 

147 

43 

25 

Coronary Heart Disease 

(Aged 33-64) 


138 

127 

- 

- 

Csrebrovsjculsr Dlset.se 

(Aged 33-64) 


58 

36 

- 

- 

Living 







Aged 33+ 



610 

312 

988 

170 

Aged 35-64 



538 

241 

- 

- 


TABLE 11 

Relative risk of mortality (standardised for age, amount smoked and 
other smoking characteristics) of filter as compared with plain smokers 



Male 

Female 

hom ito ri3& 







standardised for i 

Lung 

Chronic 

Coronary 

Cerebro- 

Lung 

Chronic + 


Cancer 

Bronchitis 

Heart Dis. 

vascular Dts. 

Cancer 

Bronchitis 

age only 

« M * ■ 

0.41 

0.33 

* M > fl 

0.60 

0.34 

0.33*' 

asm 

0.43 

age and amount smoked 

0.42 

***« 

0,32 

0.60 

0.34 

ia 

0,53 , 

0.36 

age, amount smoked and 
inhalation 

»»** 

0.42 

o.ss**’* 

* » * 

0,59 

0.35**** 

0.61*" 

0.36*"* 

age, amount smoked and 
age of starting 

0.41**" 

0.53**** 

0.66*" 

0.38***“ 

0.43*” 

»—* *« 

0,25 


♦ The apparent fluctuation* in relative risk: for the ftitla chronic bronchitis analyses are not significant 
as the numbers of deaths wore small: see Appendix ?. 
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— - T- T”._.cl, ox relative from one of tile four causes, 

or pollution level at home address. For males -we found no difference in. 
■th.e fiequaacy or type of alcohol consumed between filter and plain 
smokers, but -re did find some differences for females, smokers of plain 
cigarettes drinking beer relatively more often and wine and spirits 
relatively less often than smokers of filter cigarettes. However, as no 
significant relationship was found in women between the type of alcohol 
consumption and either lung cancer or chronic bronchitis (see Appendix 3) 
it did'not seem worthwhile standardising the filter/plain relative risk 
estimates additionally for this characteristic. 


For four characteristics we did find a significant difference 
between filter and plain smokers for both sexes. Plain smokers tended to 
be less likely to be in social class I or II, or drink coffee than filter 
smokers and more likely to be in social class V, have morning cough or 
have worked in a dusty job. However, as can be seen in Table 12, the 
estimates of relative risk of filter smoking as compared with plain 
smoking remained significant and relatively unchanged after standardising-. 
for age, smoking level-and any one of these four characteristics. There 
still remains, of course,- at least a theoretical possibility that there 
is some characteristic which we did not measure in which filter and plain 
smokers differed and which might have been responsible for the observed 
difference in mortality. 


TABLE 12 

Relative risk of mortality (standardised for age, amount smoked and 
other non-smoking characteristics) of filter as compared witij plain smokers 




Hale 




resale 

fteiarlv* risk 







iracdcr-dised lor 

Lsag 

CSraalc 

Coroairy 

C*rebra- 

Luaj 

Chronic 


Cancer 

3roacitl:ij 

3eirt Sid . 

vcsculir 31a. 

Cuicer 

SroncMxU 

a£« and uausi sacked 

mm 

o.-tz 

a, 32 "" 

0.60 

0.2-!*"”* 

« m 

0.33 

*w»« 

0.36 

amount smoked and 
iocial class' 

0.40 

0.35 

***« 

0.35 

mm m m 

0.32 

0.33 

* ■ M 

0.36 

xjv. inouav snotced and 
coll** constantXoo 

rnrnmm 

'0.44 

■ * 

0.55 

* mm 

0 . 5 a 

0.33"""* 

0.57 

« m 

0,44 

amount sacked and 
no mi“5 cough 

0.44 

0 . 57 "' 

0 . 62 '” 

0,3-!*"** 

o.so* 

0. 46*" 

. amount smoked and 
dus-C7 job 

m erw ec 

0,40 

0.51*"" 

0.37 

0 . 34 "”" 

0.33"* 

0.36*"" 
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b) Effect of biasses on the relative risk estimates 

1 '■ As explained in section 1.7, there are in theory two main potential 

sources of bias in our study method. The first of these is recall bias . 

Although we could not know for certain how different the answers to our 
questionnaire would have been had the decedents answered the questions 
themselves instead of having a near relative answer them, it was possible 
in two ways to gain some indication as to whether any marked bias had 
occurred. 

Firstly, we compared the distribution of average answers collected 
from living people talking about themselves with that collected from 
living people talking about other people. Of the total living sample 
47.7% of information on males and 62.1% of that on females was taken from 
the former category, i.e. ''self-reported". We compared the distribution 
of "self-reported" and "other reported" answers for all the characteristics 
and the results are summarised in Appendix F table F4. Very few 
significant differences were found - in particular no difference was found 
for either sex in the proportions smoking filter and plain or smoking 1-12, 

13-22 or 23+ cigarettes a day. The only characteristics for which 
significant differences were found in both sexes were that "self-reporting" 
tended to give a greater proportion of people who were mixed or ex-smokers, 
who had been exposed more often to fumes or who had worked in a dusty job. 

These differences all appeared to be related to events a long time ago 
which one would expect "self-reporting" to pick up more easily. In view 
of the general similarities between the two types of information, we 
concluded that it was valid to use, as we have done, all the data on the 
living population for estimating the filter/plain relative risk and not to 
recalculate these estimates excluding "self-reported" data, 

i 

Secondly, for lung cancer decedents only, we compared the ! 

I 

distribution of smoking habits according to the person himself as taken ^ 

from the hospital notes with that obtained from the relative in the j 

subsequent interview. As illustrated in Appendix D there' was a 

! 

considerable area of agreement between the classifications by broad i 

smoking habit from the two sources, within the limitations of the 1 

i 

different groupings used due to the different types of questions asked. 

However the degree of correlation as regards amount smoked was not so j 

i 

good. This disagreement did not, however, consist of an obvious bias in 

i 

any one direction, the overall distributions by amount smoked as measured I 
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In the two different ways being fairly similar. No information was 
available on filter and plain smoking from the hospital notes but, as our 
findings did not suggest any consistent bias for type of smoker or amount 
smoked, there seemed no compelling reason why there should be one for 
filter/plain smoking, and we therefore decided not to try to make any 
correction for recall bias in our estimates. 

Time bias , however, was quite a different proposition. It was 
already known that the ratio of filter to plain smokers nationally had 
increased sharply in the years preceding the study and it seemed likely 
that, had our information been obtained from the living population at the 
same average time as for the decedents, a smaller proportion of filter 
smokers would have been recorded. One way of correcting for this bias is 
to use the smoking history information that was recorded, go back to a, 
fixed date, and compare the subsequent mortality of plain and filter 
smokers. This was done using 1969 as a convenient time point (ignoring 
information on cerebrovascular disease decedents before that point) and 
the results, given in Table 13, showed that for all causes of death the 
advantage to filter remained but was reduced and in some cases lost 
statistical significance. 

It is noteworthy that most of the relative risks as compared with 
those given in Table 11 have increased by 20-30%, but for cerebrovascular 
disease the increase has been by 100%. This is not surprising because the 
Table 11 figure for cerebrovascular disease was based on deaths going back 
far longer (to 1966 - see Table 6) than for the other diseases,- with con¬ 
sequently more time for the living to have switched from plain to filter. 


TABLE 13 

Relative risk of mortality of filter to plain smokers standardised 
for age and smoking level based on 1969 smoking information 


Cause of death 

Sex 

1 

Relative risk with 
95% confidence limit 

Lung Cancer 

Male 

**** 

' 0.54 

(0.40-0.73) 

Chronic Bronchitis 

Male j 

** 

0.66 

(0.47-0.94) 

Coronary Heart Disease 

Male 

* 

0.75 

(0.55-1.02) 

Cerebrovascular Disease 

Male 

0.68* 

(0.42-1.08) 

Lung Cancer 

Female 

0.68 

(0.42-1.11) 

Chronic Bronchitis 

Female 

Jf * * 

0.42 

(0.23-0.76) 
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As the relationship between coronary heart disease and smoking is 
ve’ry much stronger in younger age groups, filter/plain relative risks 
standardised for smoking level based on 1969 smoking information were also 
calculated for separate age groups for this cause of death. The values 
foiled (35-44 year olds = 0.34, 45-54 = 0^.67, 55-64 = 0.94) are consistent 
with there being a larger difference between filter and plain in the age 

groups where the association with smoking is strongest. 

• . 

The second way in which we tried to estimate the degree of time bias 
was by using the information on the number of plain and filter smokers' 
supplied by Imperial Tobacco Limited for the years back to 1969, The 
distributions by year are given in the supplementary tables available on 
request and from these it was estimated that the degree of over-estimation 
of the lung cancer and chronic bronchitis relative risk was 1.30 for males 
and 1.41 for females, and that for coronary heart disease in males was 
1.27. No direct estimate was available for cerebrovascular disease as the 
data did not go back far enough. However, assuming all the deaths to have 
occurred in 1969, the midpoint of the period covered 1966-72 yielded an 
estimate of bias of 2.00. Applying the estimate of bias to the relative 
risk estimates standardised for age and smoking level taken from .Table 11, 

Table 14 gives estimates of the magnitude of relative risk very similar to 
those based on 1969 smoking habits, 

TABLE 14 

Relative risk of mortality of filter to plain smokers standardised 
for age and smoking level based on most recent smoking information 

and corrected-for bias (see text) j ) 


Cause of death 

Sex 

Estimate of relative 

risk 

Lung Cancer 

Male 

0.55 

Chronic Bronchitis 

Male 

0.68 

Coronary Heart Disease 

Male 

0.76 

Cerebrovascular Disease. 

Male 

0.68 

Lung Cancer 

Female 

. 0.75 

Chronic Bronchitis 

Female 

0.51 


i ■ 

t ' « 
i 1 ; 

■ i 

il. 

I. 4 

39 ]■, 


Source: https://www.industrydocuments.ucsf.edu/docs/mynkOOOO 


2063631064 






c) Mortality by time of switch from plain to filter 

One aspect at the situation, that we have not yet considered is 
whether there is any evidence that the longer people have smoked filter 
cigarettes the smaller their risk of dying from one of the four diseases 
becomes. We therefore considered smoking habits at three time points 
1954, 1964 and 1969 dividing the population of current smokers, who had 
only smoked manufactured cigarettes, into those who had smoked plain 
cigarettes at all three time points, those who had smoked filter at all 
three, and those who had switched in between from plain tq filter 
(Table 15). For comparability we included only those people who had kept 
the same smoking level (11-12, 13-22, or 23+) at all three points in time, 
and excluded the few switching from filter to plain. For every .cause of 
death in both sexes the relative effect of filter smoking as compared with 
plain smoking is more marked the.longer filter cigarettes had been smoked. 
For lung cancer in both sexes, coronary heart disease in males and chronic 
bronchitis in females the difference in risk between those smoking plain 
and those smoking filter at all three time points is highly significant 
and, though not significant at the 95% confidence level, the estimated 
difference in risk for chronic bronchitis and cerebrovascular disease in 
males is almost 2 to 1. 

TABLE 15 

Relative risk (number dead) of mortality of continuing plain smokers (base), 
continuing filter smokers and switchers from plain to filter based on 
smoking habit3 in 1954, 1964 and 1969 


Cause of Death 


Sex 


Relative risk standardised for age and smoking level 


Plain at 
all 3 time 
points 


Plain 1954 
Plain 1964 
Filter 1969 


Plain 1954 
Filter 1964 
Filter 1969' 


Filter at 
all 3 time 
points 


Lung Cancer 

Chronic 

Bronchitis 

Coronary Heart 
Disease 

Cerebrovascular 

Disease 

Lung Cancer 

Chronic 

Bronchitis 


Male 

Male 

Male 

Male 

Female 

Female 


1.00 

(194) 

1.00 

( 112 ) 

1.00 

( 121 ) 

1.00 

(45) 

1.00 

(27) 

1.00 

(23) 


0.58 

(30)- 

0.65 

(19) 

0.82 

(37) 

0.81 
(13) 

1.37 

(25) 

0.80 

(13) 


0.43 

(27) 

0.77 

(23) 

0.62’ 

(33) 

0.85 

(15) 

0.59 

(15) 

0.49 

( 12 ) 


**** 


** 


0.39 

( 21 ) 

* 

0.58 

(18) 

*** 

0.49 
' ( 22 ) 

0.53 ' 
( 8 ) 

*** 

0.34 

(14) 

0.27 

( 10 ) 
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Ike results in Tables 13 and 15 indicate that filter smokers have a 
smaller risk of mortality than plain smokers for all the four causes of 
death. For lung cancer and chronic bronchitis for both sexes this 
difference is statistically significant when based either on 1969 smoking 
habits, or on a comparison of continuing (1954, 1964 and 1969) filter 
smokers with continuing plain smokers or both. The difference in risk of 
filter and plain smoking for coronary heart disease is not so large and 
is concentrated in the younger age-groups, but is still statistically 
significant when continuing filter and plain smokers are compared. The 
relative risk for cerebrovascular disease, which is based on rather 
smaller numbers of deaths, is not significant but again the trend markedly 
favours filter. For all causes of death the advantage of filter over 
plain increases the longer filter cigarettes have been smoked. Standard¬ 
isation for inhalation, age of starting to smoke or any other measured 
characteristic not related to smoking had no serious effects on the value 
of filter/plain relative risk estimates. 

Although we have investigated a number of factors related to the way 
people smoke, to try to see whether the difference could be attributed to 
the way the cigarettes are smoked rather than to the cigarette itself, we 
have not and could not have looked at all of them. For instance we did 
not study butt length as we doubted whether relatives of decedents could 
accurately assess this. Todd al (1976) have published figures 
demonstrating that in the United Kingdom, the average weight of tobacco 
smoked per filter cigarette was no less than the average weight per plain 
cigarette over the last 20 years, being indeed somewhat greater up to 
about 1968. It seems unlikely, therefore, that taking butt length into 
account would have affected markedly our estimate of filter/plain relative 
risk. 


Although our study appears to show a clear difference in the 
mortality of filter and plain smokers, one must bear in mind the way in 
which information about smoking habits was collected with the inherent 
possibilities both of recall and time' bias. We investigated recall bias 
in two ways. Firstly, we showed that the distribution of "self-reported" 
answers far the living population matched quite closely that of "other- 
reported" answers. Secondly, in the lung cancer decedents, we found 
differences, but no systematic ones, between the smoking habits as 
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reported by the person himself and those given by the relative. A 
.comparison Of information as to Cigarette smoking status obtained both 
from personal and next-of-kin questionnaires has also been, made by Rogot 
and Reid (1975). Their findings, which were rather similar to ours, 
showed that of 664 people reported by themselves to smoke, 77 were classed 
as nan- 3 moker 3 or occasional smokers by their next-of-kin. This can help 
to explain why the relative risks of smokers to non-smokers in our Table 8 
are very much less than those found in prospective studies such as Kahn 
(1966), Hammond (1966) or Doll and Peto (1976), for example, we found 25 
males with lung cancer who were reported never to have smoked as compared 
with 591 who apparently had done. Had this 25 contained 12 mis-reported 
by their relatives, i.e. only 2% of the "true" total smokers, mortality 
ratios of any group a3 compared with non-smokers would have been under¬ 
estimated by a factor of about 2. 

However, random errors in classification of smoking habits could not 
explain why the filter/plain relative risks we have observed are so large-, 
a3 in general random errors tend to reduce rather than increase 
associations, For the true difference between the effects on mortality of 
filter and plain smoking to have been smaller than we have" found there 
would have had to have been a systematic over-representation of the 
proportion of filter smokers in the living or an under-representation in 
the decedents (or both) and there is no obvious reason why this should 
have happened. Thus it seems doubtful that recall bias could explain away 
any substantial part of the large filter/plain differences found. 

Nor do we think it likely that our corrections far time bias were 
seriously inaccurate as the estimates of relative risk obtained in two 
ways in Tables 13 and 14 are so similar. Nevertheless, in view of the 
theoretical possibility of biasses of this type, it seems advisable to 
treat our results as suggestive until confirmed. 

All other published evidence on the relative risk of lung cancer 
mortality related to smoking filter and plain cigarettes has come from the 
U.S.A. Notwithstanding our reasons for- caution in interpreting our 
results, and the fact that there are differences between the U.K. and the 
U.S.A., both in the time at which filters made a serious impact on the 
market and in the type of filters commonly used, it is interesting to note 
that the relative risk of lung cancer for males found in our study. 
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(0.54 to 1) is very similar to that found by both Bross and Gibson (1968) 

J• 

‘(Q-..60 to 1) and by Wynder et^ al_ (1970) (0.62 to 1) . Consideration of the 
results in Table 1 which show a ratio of tar yields of filter to plain 
cigarettes on average of about 0.7 to 1 in the U.K. over the period 1967 
to 1975, and of those given by Wynder et_ _al (1970), who showed a ratio of 
about 0.8 to 1 in the U.S.A. over the period 1958 to 1969, suggest that 
this difference in risk is greater than is the difference in tar yields. 

In the three large prospective studies mentioned in section 1.9 an 
approximately linear relationship was found between lung cancer incidence 
rate and number of cigarettes smoked per day. Assuming both that total 
daily tar intake is approximately proportional to the number of cigarettes 
smoked, and that lung cancer risk is related to tar intake, it might have 
been expected that the filter/plain differential in risk observed in our 
study would not have been greater than the ratio of tar yields. Indeed, 
since most filter smokers have smoked filter cigarettes for only part of 
their lives, one might have expected the differential in risk to be less 
marked than the differential in tar yields. However, there are two 
reasons which might explain our apparently contradictory results. Firstly, 
extrapolation from a situation in which, effectively, the dose of tar per 
"application" was constant and the frequency of application varied, to our 
situation, in which the dose varied but the frequency was constant, is 
not necessarily sound. It does not follow that the reduction in risk as 
compared with smoking 20 cigarettes of a given tar is the same for the 
situation when 10 cigarettes of the same tar are smoked as for the 
situation when 20 cigarettes of half the tar are smoked. Secondly, 
studies on mice (Davies et_ _al (1974)) have shown that, if equal numbers of 
applications of cigarette smoke condensate are given per week, the tumour 
incidence rate is proportional more nearly to the square- of the amount of 
tar applied per dose than to the amount of tar itself. Our results would 
also appear to fit a square law hypothesis very approximately. 

However, before it be thought proven that the reduction in risk 
associated with a reduction in tar is as dramatic as our study indicates, 
it should be pointed out that two studies published more recently have 
indicated a much smaller reduction in risk. Firstly, Wynder et al (1975) 
presented results in graphical form showing the relative risk of lung 
Cancer for current filter and non-filter smokers separately for smokers 
of 1—10, 11—20, 21—40 and 41+ cigarettes per day based on a hospital 
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case-control study carried out in men in three cities in the U.S.A. The 
average relative risk appeared to be somewhere between O.'SO and 0.85, 
i.e. somewhat similar to the tar reduction. Secondly, Hammond ejt _al (1976) , 
using data from his million person study, divided the population of smokers 
into high, medium and low T/N (tar/nicotine) groups and compared their 
mortality prospectively. The ratio they found lor females of the mortality 
of the low T/N to high T/N groups was about 0.60 but that for males was 
nearer 0.80. Thus, although there is general agreement that the switch to 
filters, whether considered directly or through' the concomitant switch to 
lower tar cigarettes, has been associated with reduced lung cancer 
mortality, there is some doubt as to the true extent of this reduction. 

We also found a marked reduction in coronary heart disease mortality 
associated with smoking filters- This was in the opposite direction to the 
association suggested by Wald (1976), He thought that, because of their 
currently higher average carbon monoxide levels, filter cigarettes might 
produce a higher risk than plain cigarettes since animal experiments by 
A 3 trup (1972) had indicated that carbon monoxide may be a major 
contributor to heart disease. Wald went on to postulate that part of the 
observed rise in heart disease mortality in the U.K. may have been due to 
the switch to filters. However, according to Bentley (1976), it is likely 
that this excess carbon monoxide of filter brands was only of recent 
origin, being due to a greater reduction of CO yields from plain brands 
around 1973 resulting from the use of very high porosity paper. Before 
then there was probably little difference between the two types of 
cigarette in carbon monoxide yield, though for both of them the general 
trend was downward. In any case Wald's hypothesis does not seem 
consistent with findings from the United States.. There coronary disease 
mortality Is falling (Metropolitan Life, 1975), with the majority of 
smokers having switched to filters earlier than in the U.K. (Wootten, 1960). 

Our finding was consistent in direction; but not in magnitude with 
that found by Hammond _et_ _al (1976), who found an average heart disease 
mortality ratio of only 0.86 of low T/N smokers as compared with high T/N 
smokers. No other workers have published results on chronic bronchitis' - 
and cerebrovascular disease and until they, do the true magnitude of the 
relative associations of filter and plain smoking must remain in doubt. 
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In view of the importance of this subject, it will be of interest to 
see what results emerge from the large hospital case-control study of the 
same four diseases to be carried out by Professor M.R. Alderson in 10 
areas of the U.K. In the meantime, it seems reasonable to read our 
results as strongly suggestive that the general switch to filter 
cigarettes has been beneficial. 
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. 1.11 summary of main bindings 

Mortality from all four diseases studied was signlficantly 
associated both with increasing age and with the smoking of manufactured 
cigarettes. The association with cigarettes was strongest for lung cancer 
and chronic bronchitis where there was a clear trend both with the number 
of cigarettes smoked and with the level of inhalation. It was weaker for 
coronary heart disease and cerebrovascular disease where neither a 
significant dose-response relationship nor a significant effect of 
inhalation was seen. 

The smoking of filter cigarettes was less associated with mortality 
from all four diseases than was the smoking of plain cigarettes. This 
advantage of filter cigarettes, which was statistically significant for 
all the diseases except cerebrovascular disease, increased the longer 
filter cigarettes had been smoked. Those who had smoked filter cigarettes 
since 1954 had an estimated risk of mortality from each of the four 
diseases which was about a half that of continuing plain smokers. 

Although this estimate has been corrected for the fact that the 
information on the living and the decedent populations related to 
different points in time, further study is still needed in view of the 
possibility of other biassing factors that are discussed. 
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Appendix A - Mortality by other aspects of the smoking habit 

In Section 1.9 we looked at the mortality associated with some 
principal features of the smoking habit, and in particular with those 
features which might potentially have biassed the filter/plain comparison. 

In this section we look briefly at 'the data we collected on other aspects 
of the smoking habit. 

Table A1 presents relative .risks of mortality (standardised for age) 
of a more detailed breakdown of the population by smoking group than that 
given In Table 8. For lung cancer in males it can be seen that all the 
large relative risks are related to smoking cigarettes in some form or at 
some time, though there Is no significant excess risk in cigarette smokers 
when they have given up for 19 years or more. Smokers of hand-rolled 
cigarettes appear to have a risk of lung cancer approximately intermediate 
between that of smokers of plain and filter cigarettes. Smokers of pipes 
have a smaller risk, but one still about twice that of never-smokers. 

This ratio is similar to that given by both Kahn. (1966) and Hammond (1966). 
There were too few smokers of cigars for useful conclusions to be made. 

For the other, causes of death the relative risk also appeared to be 
mainly related to the smoking of cigarettes, though the relative risks 
related to pipe-only smoking were all about 1.75 to 1. Kahn (1966) found 
a similar excess in pipe smokers for bronchitis but not for coronary heart 
disease or cerebrovascular disease. The finding of a significant excess 
risk of chronic bronchitis which persisted long after giving up smoking, 
but no significant excess heart disease or cerebrovascular disease in 
ex-smokers, was similar to that found by Doll and Peto (1976). 

Table A2 looks at mortality by type of manufactured cigarette smoked. 
Within the plain and filter categories relative risks (standardised for 
age and amount smoked) are given by standard cigarette classifications 
based mainly on. size. The results for plain cigarettes showed no overall 
advantage for either of the two categories considered though there was 
some indication that chronic bronchitis mortality might have been greater 
in smokers of small plain cigarettes than in smokers of medium or large 
ones. The results for filter cigarettes did not show any consistent 
advantage for any of the three categories studied. The apparent 
advantage of king-size smokers was not statistically significant for the 
majority of the causes of death studied, the relative risks being based on 

'"TfeW 1 ^) 1^0 3 
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TABLE A1 


Relative risk of mortality (standardised for age) 
by detailed smoking group 




Male 




Female 

Detailed S»ok±ng 







Group Category 

Lang 

Chronic 

Coronary 

Cerebro- 

Lila 2 

Chronic 

-- ■ 

Cancer 

Bronchitis 

Heart Dis. 

vascular Dis. 

Cancer 

Bronchitis 

Haver jaioked (base) 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

U«n. cig* only aaokers- 

•ft- 

■ 

■ 

4 

R 

2.03 

■ ■■ 

1.71 

k m 

1.67 

■ ■■■ 

4,$8 

«* 

1*65 

filter cigarettes 







Uifl. cig. only lookers- j 

11.06*““ 

m mmm 

3.72 

*««« 

2.33 

* *e« 

4,93 

***■ 

9,23 

«««e 

3.36 

plain cigarette* 

• «*« 






Hand-rolled only 

9.91 

1.49 

1.41 

0.84 

- 



mm 

m m 

m 




Pipe oaly 

2.15 

1.80 

1.74 

1.72 

- 

- 

Cigars only 

(0.00) 

(0.89) 

(0.57) 

(0.00*) 

- 

- 

Mixed ‘'otkers" oaly 

(2.44) 

(0.56) 

1.82 

(0.55) 

- 

- 

Sion. cigs. and “others" 

«*** 

1.03 

«*•* 

e 



5.91 

2.22 

1.75 

— 

— 

now 







Urn. cigs* not, 

*»** . 

6.55 

4,23 

* + * 

4,03 

7,65 



"cthere" once 







Hand-rolled ctaw, mb. 

t««i 

8,62 

**** 

4,31 

eee* 

4.26 

*#« 

4.16 



cigs. once 







Pipe now, stn, cigs. 

tx 

4.25 

1.32 

1.96 

(3.20*) 



once 






Cigar now, aan. oigs. 







ones 

<0.71) 

(0.00 ) 

(1-10) 

(0.00 > 

“ 

- 





(1.21) 




10.08 

1.00 

3.67 

— 

— 

non. cigs. once 





' 

Ex—smokers of aan. Gigs. 







only 

_ 






Gave up <4 years ago 

4.37 

2,27 

1.00 

1.67 

(1.63) 

1.23 







w 

Gave up 5-B years ago 

4.16 

2.52 

1.84 

(2.26) 

(1.09) 

2.64 


•**« 

* * 





Gave up 9-lfl years ago 

2,99 

2*09 

1.17 

1*73 

( (0.72) 

1.99*" 

Gave up 19+ years ago 

1.31 

1.53 

1.09 

(0.88) 

J 








** 

Total 

3.21 

2.07 

1.17 

1.53 

1.14 

1.82 

Other ex-smokers 

mm mm 

** 

* 




2.94 

1,93 

1.63 

1.14 




Note: NumSers of decedents and living by the levels of those lectors are given la Appendix F Tiblo F3. 
+ "Others" contains hand-rolled , pipe and cigars* * 
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_ j j. a u* uccn,ua. m any case, one must bear in mind tie 

possibility that relatives may have had difficulty classifying decedents 
very exactly by type of cigarette smoked. It is interesting nevertheless 
that, as with smokers of plain cigarettes, smokers of small cigarettes 
have somewhat higher bronchitis mortality than smokers of medium 
cigarettes. Combining the results for plain and filter cigarettes and for 
both sexes, this difference is highly significant. 

Table A3 gives the relative risk of mortality (standardised for age) 
by a detailed breakdown of the number of manufactured cigarettes smoked. 

In view of the smaller numbers of people at each level the trends in risk 
for lung cancer and bronchitis mortality are not so smooth as those seen 
in Table .8. However the complete lack of dose response for coronary heart 
disease and for cerebrovascular disease noted in section X.9 is emphasised. 
The large relative risks for female 48+ a day smokers have very wide 
confidence limits, since only three women in the living population were 
found who smoked as much as this. 

In view of Doll and Peto’s (1976) finding that the relationship 
between inhaling level and mortality from lung cancer depended on the 
amount smoked, we investigated this in Table A4. Our results, which are 
presented for all the other causes of death as well, did not give any 
indication that the association with inhaling varied by amount smoked. 
Although the numbers of deaths on which each figure is based are fairly 
small (see Table F5) they would have been sufficient to pick up the very 
marked reversal noted by Doll and Peto who found the relative risk of 
lung cancer of inhalers compared with non-inhalers to be about 2 to 1 for 
smokers of 1—14 cigarettes a day, but less than 0.5 to 1 for smokers of 
more than 25 a day. 

Table A5 similarly investigates whether the association found 
between age of starting to smoke and mortality depended on the amount 
smoked. The results did not indicate any reason why the association 
found for all smokers did not apply at each level of smoking. In 
considering the results of Table A4 and Table A5 the limitations of 
information from relatives on the subject of inhalation and age of 
starting to smoke which were mentioned in section 1.9 should be borne in 
mind. 
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TABLE A2 


Relative risk of mortality (standardised for ag-e) . • 

by type of manufactured cigarette smoked ■ 


? 77 « of oanuiacrurod 
- cigaratt* asioked 

Male 

F.m.la 

Lung 

Chronic 

Coronary 

Carebro- 

Luag 

Chronic 

■ 1 

Cancer 

Proaebl^la 

Scare Ola. 

vascular Dls. 

Canc.r 

BroacJiieia 

Never smoked (base) ^ 

1«00 

1.00 

1.00 

1.00 

1.00 

1.00 

PXtla cigarott.a 







Snail 

mmmm 

10.30 

4.63*“" 

2,50 

4,42*""*" 

tttttt* 

7.38 

4.10*“*" 

M.dlua/I,arg« 

10.13*'”’ 

3.33**”" 

• * « « 

3.2$ 

4.67*"”" 

• tt*« 

9.29 

2,86"" 

Filter cigarettes 







lU.nl/Soall 

tttttt* 

3.47 

« ■ * 

2.57 

2.25 

(0. ST) 

4.52 

1.78* 

Intareodiata/Msdlua 

4.35*""* 

1.94*"* 

«** 

1.78 

«w 

1.80 

««* m 

$.70 

1.56* 

Ilng-*in* 

3.35* 

1.98 

0.83 

1.28 

Cl.si) 

a.is) 


TABLE A3 

Relative risk of mortality (standardised for age) 
by number of manufactured.cigarettes currently smoked 


Number of manufactured 


Mala 


- 

Female 

cigartrt.s 

ssoked 

Lung 

Cancer 

Chronic 

Bronchitis 

Coronary 
Heart Dia. 

Cerebro- 

Taacu lar Dia . 

tujlg 

Cancer 

Chronic 
Bronchitis 

if.v.r snolcnd 

Cbaaa) 

1.00 

1.00 . 

1.00 

1.00 

1.00 

1.00 

1-7 


3,35*"** 

3.10**** 

**« 

2.47 

« m 

2.55 

tttttt 

2.05 

0.84 

8-12 


* * * • 

8.37 

* * * m 

2.74 

1.82*“ 

■mitt* 

3.24 

* **« 

3.39 

1.32 

13-17 


5.42**** 

1.39 

2.24 

m am 

2.57 

« tttttt 

7.18 

1.84 

18-22 


attt« « 

$.38 

2.58**** 

km 

1.79 

1.74** 

• tttttt 

7,13 

«*« 

2.39 

23-27 


12.75**” 

6.33*”* 

* mm 

2.50 

2.24 

(2.25) 

5.07* 

28-32 


12 . 22 *”* 

• tttttt 

4.31 

• tt w 

2.70 

tt tttttt 

4.11 

11.36 

6.35**” 

33-97 


13.32 

mm mat 

3.34 

2.70**** 

• tt Mill 

4.07 

23.2S"**‘ 

tttttt* 

17*68 

40+ 


tan 

28.46 

10.31 

• m 

2,48 

(2.65) 

• tttttt 

167.97 

341.82**** 


Koto : Numbers of decedents and living- by the levels of these factors are given in Append!* F Table FS. 


51 


Source: https://www.industrydocuments.ucsf.edu/docs/mynkOOOO 


2063631075 







In Table 8 we looked at the relative risks of mortality associated 
with belonging to one of seven groups based mainly on "current" smoking 
habits, where current related to the 2-year period before death or 
interview. As these periods related to somewhat different points in time, 
and as we wanted also to gain some information on the relative 
contributions'of current and past smoking to the association, we decided 
to look additionally at the relative risks of mortality by the same 
seven groups, but based on smoking habits as at particular years. The 
results for three particular years 1969, 1964 and 1954 are given in 
Table A6. In general the pattern of relative risks is very similar to 
that given in Table 8. This is not surprising in view of the fact that 
the smoking habits of many of the population remain constant over a long 
period of time. The only significant trend of relative risk with time is 
for lung cancer in males, especially ex-smokers. This finding is also to 
be.expected in view of the result in Table A1 that the risk of lung 
cancer reduces with the number of years for which smoking has been given 
up. 
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TABLE A4 


Relative risk of mortality (standardised for age) 
by. inhaling and by number of manufactured cigarettes smoked 




tfa 1* 





Teaatlo 

Number of cifar.ette* 








saoked/iabalin* level 

Lung 

Chronic 

Coran ary 

Carobro- 

Lung 

Chronic 


Cancer 

Bronchitis 

Heart 

Dis, 

vascular Dis. 

Cucar 

Bronchitis 

1-12 j day 


• ■* 






Kona 

0,66 

0.63 

0.57 


(0.43) 

(0.25) 

0.30* 

Littla 

0,68 

0,88 

1 # 07 


1,46 

1.15 

0.30 

Fair amount 

0.54 

1.01 

0,85 


X.03 

3.08 

(0.35) 

Lot (base) 

1,00 

1,00 

1.00 


1.00 

j 

(1.00) 

(1.00) 

13-22 a day 








Hon* 

«a« 

co.ia > 

(0.44) 

<0.71) 


<o.oo“> 

0.42 

(0.14*') 

Littla 

mw 

0.36 

0.47 

0.85 


<0.3j’) 

a. 4a* 

C0.I3*') 

Fair amount 

1,08 

0.80 

1.34 


1.02 

0.78 

0.50 

Lot (bu<) 

1.00 

1.00 

1.00 


1.00 

1.00 

1.00 

23+ a day 








Nona 

(0.43) 

(0.70) 

(1.80) 


(0.QQ) 

(0.12*) 

(0.05**) 

Littla 

0.77 

(0.27) 

0.76 


(1.27) 

(1.44) 

(0.00**) 

7air amount 

1.12 

0.77 

0.98 


2.22*' 

0.92 

1.55 

Lot 

1.00 

1.00 

1.00 


1.00 

1,00 

1,00 

All man. cia. smokers 

(standsxdisod lor aga and 

amount 

snolcad) | 



Hoao 

0.42** 

0.57* 

0.81 


« HIM 

(0.24 ) 

*** 

0.29 

0.18 

Littla 

0.57 

0.63* 

0.89 


0.90 

0.72 

Mmrn 

0.23 

Fair amount 

0,95 

0.85 

1.12 


1.35 

1.07 

0.69 

Lot (base) 

1.00 

1,00 

1.00 


1.00 

1.00 

1.00 


Kata : Numbers of decadants and living by tho levala of thosa factors ara jlven ia Appoadli T Tabla T5. 
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TABLE A5 


Relative risk of mortality (standardised for age) 
by age of starting to smoke and by number of manufactured cigarettes smoked 


Numbar of cig;ar*tte« 

SUl* 

7aaal« 

aaaitod/if# of starting 







to amok* 

Lung 

Chronic 

Coronary 

Corobro— 

Lung; 

Chronic 


Caxtcar 

Bronchitis 

Hoart 01s. 

T.iculir Oil. 

Cancsr 

Bronchitis 

1-12 a dar 

• 






<is i 

0.57 

0 + 28 

<0.33% 

(0.60) 

(0.41) 

(0.00) 

15-19 (bu«) 

1-00 

1+00 

1.00 

1.00 

1.00 

1.00 

20-24 

0.80 

0.31 • 

0.62 

0.45 

(0.54) 

(0.00 ) 

23+ 

0+55 

.0.50 

0.54 

<0.46) 

0.51 

0.87 

13-22 t dir 







<15 

mm* 

0.40 

0.39 

0.72 

(0.73) 

(0.88) 

(0.00) 

13-19 (b*a«) 

1.00 

1.00 

1.00 

1.00 

1.00 

1,00 

20-24 

o.aa 

0.68 

1.13 

<0■12***) 

0.8S 

(0.93) 

23+ 

0.67 

0.34 

1.20 

(0.93) 

0.33 

0.94 

23-*. a day 







<15 

0.37 

0.46* 

0.71 

0.93 

(2.14) 

(2.21) 

15-19 (bam) 

1 + 00 

1.00 

1.00 

1.00 

1.00 

1.00 

20-24 

0.89 

* 

0.27 

1.21' 

(0.32) 

1.05 

(1,03) 

254* 

0.34* 

0 .22* 

1.64 

(1.38) 

0 + 89 

(0.40) 

All aan* elp. saokors 

(st+ndardij+d lor i;< ted 

iLmSHnl JHOk.d> 



<15 

+ w** 

0.44 

***« 

0.43 

0.63* 

0.80 

o.ss 

(0.74) 

iS-lS (baas) 

1.00 

1.00 ■ 

1.00 

1.00 

1.00 

1.00 

20-24 

0.83 

0.42 

1.07 

0.36 

0.68 

0.A2 

23+ 

0.34** 

«*« 

0.39 

0.97 

0.73 

0.57* 

0.78 


Kot« : Numbers of _d«cedonts and living by th« lsvsls of those factors am giv«u in Appondlx f Table 75, 
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TABLE A6 


[V 

j Relative risk of mortality (standardised for age) 

| by smoking habits as at 1969, 1964 and 1954 


- 

Ha la 

Fecale 

Previous scakisg habits 

Lung 

Cancer 

Chronic 

'Bronchitis 

Coronary 
Heart Dis. 

Cerebro¬ 
vascular- Dis 

Lung 

Cancer 

Chronic 

Bronchitis 

As In 1969 







Navar anoked (base) 

1.00 

l.oo 

1.00 

1.00 

1.00 

1.00 

K»n. clj*. 1-12 a day 
onlT 13-22 a day 

23+ a day 

**** 

4.35 

*ww* 

2.69 

«*** 

11.99 

w»*w 

3.08 

*»** 

1.89 

WWW m 

3.94 ■ 

WWW 

1.89 

w**« 

1.79 

**«* 

2.44 

... 

2. Si 

1.60 

.... 

2.99 

taa* 

2,86 

*w«* 

6.73 

15.38**** 

0.90 

■*«»* 

2.31 

7.15 

’Tlixed” siookars 

««** 

5.47 

1.32 

wrww* 

2.32 

WWW 

2.S3 

- 

- 

"Other” smokers 

4.06 

*** 

1.77 

«w*m 

1.85 

1.43 

- 

- 

Zx-smokers 

3.05 

**** 

2.24 

1,32 

1.36 

(0.78) 

*** 

2.30 

... A* In 1964 







Never snolced (base) 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

j H«J3. clg-s. 1-12 a day 
j ° nly 13-22 a day 
j 23+ a day 

3.91 

■***■ 

5.68 

• *«« 

12.21 

2.39- 

. *»« 

1.98 

4.77 • 

*« 

1.54 

**»« 

1.87 

2,50 

WWW 

2.32 

1.58* 

3.41*"** 

«*«* 

2.70 

6.51 

**** 

15.89 

0.87 

*««« 

2.87 

4«f * 

6.69 

J "Mired" saokers 

WWW m 

4.53 

1.40 

2.43 

2.30*”* 

- 

- 

"Other" scoters 

«««* 

4.20 

**• 

1.90 

« * * 

1.87 

1.63* 

- 

■ . : 

| Ei-scokers 

i.ss** 

1.82*". 

1.13 

1.37 

(0.91) 

«» 

2.14 

As In 1954 

1 

• 






! 

| Never smoked (base) 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

< Man. cigs. 1-12 * day 

0nl7 13-22 4 day 

23-4- a day 

*««a 

3.44 

»**w 

5.44 

tat* 

10.46 

**** 

2.08 

*** 

1.91 

**«« 

4.65 

1.38 

»*w* 

2.01 

**«* 

2.45 

«*« 

2.22 

WWW 

2.02 

** ■« 

3.59 

*W*'* 

3.15 

***« 

6.41 

**«* 

15,09 

1.00 

WWW* 

2.39 

««>* 

6.01 

M Mixed' # smokers 

4.53 

** 

1.78 

«■** 

2.35 

(tta 

2.73 

- - 

- 

. "Other" smokers 

3.36 

*» 

1.72 

»■* 

1.64 

1.10 

- 

- 

Ex-smokers 

■ 

I;69* 

1.54 

1.17 

0.95 

<0.99) 

2.13** 


Kota J HlimbaSrs of dacedants and living by tb« lavald df these factor* aro givan in Appendix 7 Table P5. 


55 


Source: https://www.industrydocuments.ucsf.edu/docs/mynkOOOO 


2063631079 











Appendix B - Mortality by some personal and environmental factors 


In this section we look briefly at the apparent relationship each 
of those other personal and environmental factors which we studied have 
to mortality from the four causes of death. To illustrate this, the 
relative risks of mortality, standardised for age and smoking group, 
related to each of the factors are presented in Tables B1 to B4. In 
attempting to interpret the findings it is important to bear in mind that, 
unlike filter/plain smoking habits, we do not have available any 
independent evidence on the nature and extent of any time or recall biasses 
that may exist. The reader is therefore advised to treat any of the 
findings in this Appendix as indicating no more than the possibility of 
real relationships which only further research can confirm or refute. 

Coffee drinking (Table Bl) 

The living and decedent populations were classified simply as 
drinkers of no coffee, of 1-5 cups a day or of 6 cups or more a day. 

Those who drank no coffee had higher risks of mortality from each one of 
the diseases studied than those who drank 1-5 cups a day, this difference 
being highly significant in all cases except for lung cancer in females. 
Drinkers of 6 or more cups a day were relatively rare, and results 
therefore more uncertain, but in general they fitted in with the trend of 
decreasing mortality with increasing coffee consumption. 

As coffee drinkers tend to differ from non-coffee drinkers in many 
respects, we looked to see whether any of the other factors which we have 
measured might account for our observed association. Standardisation, in 
addition to that for age and smoking group, for either social class 
(coffee drinkers tended to be of higher social class than non—coffee 
drinkers) or filter/plain smoking (coffee drinkers smoke relatively more 
filter cigarettes) scarcely altered the relative risk estimates. Nor did 
it seem likely that any other factor we had studied could have more than 
marginally biassed the relative risk estimates, since-there was no other 
factor which was strongly associated both with coffee drinking and 
mortality. Time.bias could explain a small part of the relative risk as 
coffee consumption tended -to increase in the year's up to 1972, but this 
would still leave the major part of the apparent association unexplained. 
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TABLE Bi 


Relative risk of mortality (standardised 
by coffee and tea consumption, by 
and sort of drink usually 


for age 
alcohol 
taken 


s.nd smoking group) 
frequency 


Factor* studied/ 

Level oi 1 actor 

kale 

F emale 

Lung 

Cancer 

Chronic 

Bronchitis 

Coronary 
Heart Die. 

Cerebro- 

v ascular Dis 

Lung 

Cancer 

Chronic 

Bronchitis 


• eee 

3.07 

* « « « 

2.78 

*»•* 

1.61 

* * k a 

1. SB 

1.33* 

*999 

2.30 

1-5 (base) 

1.00 

i.oo 

1.00 

1.00 

1.00 

1.00 

6*- 

1.00 

(1-02) 

0.55* 

(O.sa**) 

(0.64) 

(0.07) 

TEA (cupa par d*r) 

Hone 

; 0.47* 

1 

(0.48) 

(0.34**) 

0.S6 

(0.00**) 

(0.00**) 

1-3 (base) 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

$ + 

i 1.22* 

HI ■ « 

1.43 

ft* * * 

1- 33 

1.17 

ft* ft 

1.65 

*»* 

1.64 

ALCOHOL TREQUEHCY 

ii 






Mo*p d*ya/2-3 times * 

waelc 

1.70 

1.30* 

1.01 

1.2 6 

1.34 

' 1.25 

Once a eeek/once a 

SQUtU (bU4) 

1 1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

t,43R often/not at all 

9 

1.31 

1.00 

1.25 

’ 1.21 

1 . 2 a 

1.02 

DRINK tTSn/LLLY TAKEN 







Saar 

**» 

1.47 


1.03 

0.99 

1.26 

1.65*** 

Not beer or non-drinker 
(base) 

1.00 

1,00 

1.00 

1,00 

1.00 

1.00 

Spirits 

. 0.90 

1.23 

1.00 

1.33 

0.93 

■ 1.13 

Not spirit* or non- 
drinker (base) 

1 

1*00 

1 

1.00 

1.00 

1.00 

1.00 

1.00 

»ine 

**• 

: 0.4s 

0.35 

■ » ft 

0.47 

0.86 

1.40 

1.03 

Nat vine or non-drinker 
(bane) 

1 

j 1.00 

1.00 

1.00 

1.00 

1.00 

1.00 


Note ; Number* of decedent* and. living: by the levels o£ these factors are gives ia Appendix F Table J6. 
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Our findings for coronary heart disease are at variance with those 
from other workers (e.g. Yadkin et al (1364), Jick ut _al (1972), 

Hennekens et_ _al (1976)) which have shown either no effect or some adverse 
effect of coffee. As far as we are aware there is no other available 
epidemiological evidence on coffee drinking as regards the other diseases. 
Further study seems indicated. 

Tea drinking (Table Bl) 

Questions about tea drinking were asked similarly to those on coffee 
drinking. In this case, however, mortality trends were in the opposite 
direction, drinkers of S or more cups a day having risks significantly 
higher than those of 1-5 cups a day for all causes studied except 
cerebrovascular disease. Only 3% of the living population drank no tea, 
but even so their relative risks could be shown to be significantly low 
for a number of the diseases. 

In previous published work, no clear connection between tea drinking 
and mortality was found for lung cancer in men (Stocks, 1957), nor for 
acute myocardial infarction (Jick and Slone, 1972). 

Alcohol consumption (Table Bl) 

Questions were asked both on frequency of consumption of alcohol 
(on a six point scale) and on the type of drink usually taken. After 
standardising for age and smoking only one significant difference was 
found between those who drank most days or 2-3 times a week and those who 
drank once a week or once a month. This was for lung cancer in males 
where the relative risk for the more frequent drinkers of 1.76 was 
highly statistically significant. Additional standardisation for social 
class tended to increase slightly the relative risk estimates for this 
comparison for lung cancer and bronchitis, the bronchitis comparison for 
males becoming significant at the 95% confidence level (relative risk 
1.46). No significant differences were found for heart disease or stroke, 
whether standardised additionally for social class or not. Nor was any 
significant difference found when those who drank less often that once a 
month or not at all were compared with the intermediate group of drinkers. 

Those who drank beer had an excess mortality from lung cancer and 
bronchitis as compared with those who did not, this excess being marked 
when social class was standardised for. On the other hand, those who 
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TABLE B2 


Relative risk of mortality Cstandardised for age and smoking group) 
by lack of exercise, obesity index, presence of morning cough 
and whether close relative had died of related diseases 



Mala 

F suit 

- 

Lung 

Chronic 

Coronary 

Carebro— 

Lung 

Chronic" 


Concar 

Bronchitis 

Haart 01s. 

vascular Dls. 

Cancar 

Bronchitis 

LEVEL OF EXERCISE 







A lot 

• **»■ 

1.56 

1.27 

1.15 

0.82 

*ti 

1.64 

««* 

1.75 

ttod.crt.ta (bos a) ■ 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

Littla or non* 

0.87 

1-71 

*«■ 

1. 47 

1.15 

• a 

0.58 

**« 

1.66 

OBESITY INDEX 







>3.8 

0.70 

o.so 

1.18 

1.19 

1.43 

1.39 

3.2 - 3.8 (!>*»•) 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

<3.2 

1.17 

1.28* 

0.38 

0.87 

** 

1.68 

***» 

2.01 

HORNTh'G COUGH 






. 

Usually coughs first 
thing t.a.j In. wintar 
tad sursmar 

t«fl« 

2.79 

«■** 

8.02 

*«« 

1.28 

1.22 

**** 

4.76 

**«* 

5.84 

Do as not (bas«) 

1.00 

^ 1.00 

1.00 

1.00 

1.00 

1,00 

DEATH 0? RELATIVE 







CIo*e rnl.tlT. dl«d 







of SroncWtls, ciaear. 
h«*rt irtaclc or strolca 

1.61 

1.70 

2.14 

2.49 

1.70 

1.53 

Did hot (h*s«) 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 


Not« : Hutabara ot decadents and living by th« lavals o t th«s« factors ara givaa in Appaadix F TabZa F6. 


59 


Source: https://www.industrydocuments.ucsf.edu/docs/mynkOOOO 


2063631083 











drank spirits had similar mortality to those who did not, while those who 
drank wine tended to have a reduced mortality, this reduction being 
significant for three diseases in males. 

Stocks (1957) found an association between lung cancer and beer 
drinking in light cigarette smokers, pipe smokers and non-smokers but no 
association in men smoking over 100 cigarettes weekly. On the other hand, 
Schwartz et al (1957) concluded that ,■ after taking into account tobacco 
consumption, alcohol was-not associated with cancer of the lung and 
Sackett et al (1968) in an autopsy study found no relation between the 
degree of aortic atherosclerosis and the use of alcohol. 

Level of exercise (Table B2) 

Our findings show far bath sexes a positive relationship between 
amount of exercise taken and lung cancer mortality, those who took a*lot 
of exercise having about twice the risk of those who took little or no 
exercise. For coronary heart disease, on the other hand, the trend was 
significantly negative with those who took little or no exercise having 
high risks. The relationship with chronic bronchitis mortality was 
U-shaped, especially for women, where both extremes of the scale had 
significantly higher risks than the moderate exercisers. 

Obesity index (Table B2) 

Obesity index was not significantly related to either coronary 
heart disease or cerebrovascular disease, but it was related to lung 
cancer and bronchitis to some extent, fat men having significantly 
smaller risks and thin women having significantly larger ones. 

Morning cough (Table B2) 

Morning cough was found, as expected, to have a very strong 
positive relationship with chronic bronchitis mortality. This relation¬ 
ship was also strong for lung cancer, but much weaker (though still 
significant) for coronary heart disease. 

D eath of relative (Tables B2 and B3) 

For all diseases, there was a greater tendency for the decedents 
rather than the living to have had at least one close relative reported 
to have died from bronchitis, cancer, heart attack or stroke. This was 
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TABLE B3 


Relative risk." 1 " of mortality (standardised for age and smoking group) 
by whether parent or sibling died of bronchitis, lung cancer, 
heart attack, stroke or other cancer 


- 

Kale 

Female 


Lung 

Chronic 

Coronary 

Cerebro— 

Lung 

Chronic 


Cancer 

Bronchitis 

Heart DLs. 

vascular DiS. 

Cancer 

Bronchitis 

PARENT DIED OF 







Uwg Clinear 

1.80* 

(0.53) 

(0.34**) 

(0.43) 

(0.34) 

(0.66) 

Bronchitis 

0.95 

*« 

1.74 

0.67 

1.01 

«•*« 

CO.00 ) 

1.53 

Heart Attack 

1.20 

1.02 

**** 

2.68 

* * 

1.70 

1.20 

0.98 * 

Stroke 

la 00 

1.21 

1.17 

***« 

3.08 

(0.37) 

(0.37**) 

Other Cancer 

1.58 

0.96 

1,14 

1.01 

1.91** 

0.96 

SIBLING DIED OF 







Lung Cancer 

**«* 

3.16 

i,ii 

0.88 

1.38 

2.21* 

0.89 

Bronchitis 

2.49** 

**** 

6.55 

1.29 

2.98* 

m » 

3.54 

4.98 

Heart Attack 

1.73** 

2.90 

a.oT 

«K*» 

5.03 

1.50 

**** 

2.66 

Stroke 

2.08* 

**» 

2.68 

2.41** 

8.49 

+ -w 

3.12 

3.29**’* 

Otber Cancer 

1.70 

1.62*” 

1.33* 

2.31 

2.62 

0.89 

+ Relative risks quoted i 

are compared with those who 

did not have 

a parent (or 

sibling) »ho 

had died of 


the particular disease 


Note : Numbers of decedents and living by the levels o£ these factors are given In Appendix ? Table F5. 
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somewhat more marked lor decedents from coronary heart disease or 
cerebrovascular disease than for lung cancer or bronchitis (Table B2), 

In Table B3 this analysis is broken down by considering whether the 
relative was a parent or a sibling of the deceased, and which particular 
disease was involved. Three significant findings are clearly seen from 
the results.- Firstly, having had a sibling reported as having died from 
one of the diseases was far more predictive of mortality from any of the 
diseases studied than haying had a parent so reported. Secondly, 
decedents from one particular disease were very much more likely than the 
living controls to have had a relative reported as dying from the same 
disease. Thirdly, decedents from one particular disease were usually 
more likely, and often significantly more likely, than living controls to 
have had a relative reported as dying from another one of the diseases. 

The second conclusion is seen most clearly in Table B3 by noting the-large 
relative risks in the descending diagonals, while the third conclusion 
stems from the tendency of off diagonal relative risks to exceed the value 
of 1 that would be expected had no association been present. 

In considering these results the strong possibility of recall bias 
must be borne in mind. In particular it seems quite plausible that the 
relative of the decedent is more likely to remember a case of another 
person in the family dying from the same cause that the decedent died 
of rather than from some other cause. 

Exposure to duat, fumes and pollution (Table B4) 

No marked association was found between general exposure to dust, 
gas or fumes at work and mortality from any of the disease studied, 
though men working in dusty jobs did have a small but significant excess 
(28%) mortality from chronic bronchitis. 

■ When particular types of dusty job were studied, this excess 
bronchitis rate was clearest in foundry workers. A significant 
association, though based on very small numbers of deaths, between 
working with asbestos and mortality from both lung cancer and coronary 
heart disease was also found. 
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More marked than the association of mortality with exposure to dust 
• or fumes at work was that with exposure to pollution in area, of residence. 
Those living in areas of high pollution had about 70% greater mortality, 
for all the diseases studied, than, those living in areas of intermediate 
pollution. 


TABLE B4 


Relative risk of mortality (standardised for age and smoking group) 
by exposure to dust, fumes or pollution 




j Female 


Lung 

Chronic 

Coronary 

Cerebro- 

Lung 

Chronic 


Cancer 

Bronchitis 

Heart Dis„ 

vascular Dis 

Cancer 

Bronchitis 

EXPOSURE TO FUMES 







Ever exposed to gas or 
fumes 

1.16 

1.07 

1.05 

0,92 

1.79 

1.08 

Not exposed (base) 

1.00 

l.oo 

1.00 

1.00 

1.00 

1.00 

EXPOSURE TO DUST 







Ever worked in a dusty 

Job 

1.04 

mm 

1.28 

0.99 

0.89 

1.07 

1.18 

Never eorked (base) 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

TYPES OF DUSTY JOS* 





i 


Coalmine 

0.73 

1.31 

1.42 

0.81 

! 

- 

Other mine 

0.63 

1.15 

1.30 

0.72 

- 

- 

Foundry 

1.01 

1.68 

1,09 

1.23 

- 

- 

Asbestos 

3.48 

(0.SS) 

«* 

3.02 

(0.00) 

- 

- 

Other dusty Job 

*« 

1.22 

1 .20* 

0,96 

0.95 

- 

- 

POLLUTION LEVEL AT 

HOME ADDRESS 0 







High 

*«** 

1.69 

1.76 

mmmm 

1.74 

mm* 

1 , B0 

1.57* 

1.67** 

Intaroedlata (baser) 

1.00 

1.00 

1.00 

1.00 

. 1.00 

1.00 

Lot 

1.30* 

0.79 

1.25 

1.45* 

1.47 

0.95 


+ For each of the 5 types of dusty Job, relative risks quoted are compared «/ith the total population 
excluding that 1 type and are standardised for age only. 

® Estimates available for Teesside C.B. only 

Note : Numbers of decedents and living by tha levels of these factors are given in Appendix? Table ?6. 


I 
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Appendix C - Distribution of type of lung cancer found 


Two years alter the interviewing in the main study had been 
completed, it was felt that it might be useful if information could be 
obtained on the lung cancer type of the decedents from lung cancer. It 
has been pointed out by a number of other workers that the association 
between smoking and lung cancer was mainly present in those dying from 
squamous or oat-cell carcinoma and that there was little or no association 
between smoking and adenocarcinoma. We felt that by removing the adeno¬ 
carcinoma cases from the decedents we might clarify some of the relation¬ 
ships between aspects of the smoking habit and lung cancer. 

By reference to histological and cytological information from the 
hospital records we were able to classify the majority of the lung cancer 
decedents (i.e. those who had lung cancer on their death certificates) by 
the type of lung cancer they had. Table Cl summarises the information 
found. It can be seen that the percentage of lung cancer decedents 
definitely known to have had adenocarcinoma was very small, 3.4% of males 
and 6.2% of female cases. This percentage is similar to that given by 
Doll and.Hill (1954) who found 33 adenocarcinomas in their series of 916 
lung cancers but less than that found by some other workers, e.g. Ashley 
and Davies (1967). As Whitwell et al (1974), who studied cases occurring 
in Broadgreen Hospital, Liverpool, showed, the frequency of adenocarcinoma 
can depend very much on how the lung cancer cases are obtained. They 
found 2% in a bronchial biopsy series, 9.5% in an operation specimen 
series and 23% in a postmortem series. 

We next looked at the relationship between lung cancer type and 
smoking habits. Table C2 gives for each of the main groups of lung cancer 
type, the distribution of smoking habits as given by the person himself 
which had been extracted from the hospital records. For males,although 
there was a somewhat greater proportion of non-smokers among the adeno¬ 
carcinoma group than among the other groups,this difference did not 
approach significance in view of the small numbers involved. For females 
there was only one person who both had an adenocarcinoma and had smoking 
habits available, and although she was a non-smoker no conclusions could 
validly be drawn. For both sexes the distribution of smoking habits was 
very similar for the 1 squamous and oat or small cell groups. 
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TABLE Cl 


Lung cancer type of lung cancer decedents 



Male 

Lung Cancer Type 

Source 

of Information 


| 


histology 

only 

Cytology 

only 

Both 

Total 

\ Percent of 

| Total classified 

Squamous carcinoma 

95 

89 

44 

228 

51.7 

Oat or small cell 

carcinoma 

36 

24 

17 

77 

17.5 

Adenocarcinoma 

14 

1 

0 

15 

3.4 

Mixed or other 

2 

0 

0 

2 

0.5 

No lung cancer 

microscopically 

confirmed 

, - 4 

96 

19 

119 

26.7 

Total classified 

151 

210 

80 

441 1 

! 

100.0 

Without histology or 

cytology 



133 


No information for decedent found in records 


65 


Overall total 



1 

639 




| Ternale 

Squamous carcinoma 

26 

8 

1 

35 

36.1 

Oat or small cell 

carcinoma 

15 

11 

5 

31 

32.0 

Adenocarcinoma 

6 

0 

0 

6 

6.2 

Mixed or other 

1 

0 

0 

1 

1.0 

No lung cancer 

microscopically 

confirmed 

1 

16 

7 

i 

24 

24.7 

Total classified 

49 

35 

13 

97 

100.0 

Without histology or cytology 



39 j 


No information for decedent found 

in records 


18 i 



j-! 

1 ; 

Overall total ' 154 

’ i 
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TABLE C2 


Relationship between lung cancer type and smoking habits 


Smoking habits 


Male 



(taken from 
hospital records) 

1 

— .. — . 

Squamous 

Oat or 

small cell 

Adeno¬ 

carcinoma 

Total 

Non-smoker 

14 (7.5%) 

3 (4.9%) 

2(14.3%) 

19 (7.3%) 

Manufactured 
cigarette smoker 

160(85.6%) 

54(88.5%) 

12(85.8%) 

226(80.3%) 

Rand-rolled 

10 (5.4%) 

4 (6.6%) 

0 (0.0%) 

14 (5.3%) 

Pipe or cigar 

1 (0.5%) 

0 (0.0%) 

b* 

o 

o 

o 

1 (0.4%) 

Ex-smoker 

2 (1.1%) 

0 (0.0%) 

0 (0.0%) 

2 (0.8%) 



Female 

Non-smoker 

3(13.6%) 

4(17.4%) 

1(100.0%) 

8(17.4%) 

Manufactured 
cigarette smoker 

19(86.3%) 

19(82.6%) 

0 (0.0%) 

38(82.6%) 


In view of the findings both that the number of patients with 
confirmed adenocarcinoma was so low, and that a very substantial 
proportion of the males who did have adenocarcinoma smoked, it did not 
seem worthwhile to carry out any further analyses such as recalculating 
the lung cancer relative risks given in Table 8 looking only at non- 
adenocarcinoma decedents. The relative risks associated with the various 
categories of smoking would certainly have turned out to be virtually 
identical to those given for all lung cancer decedents. 
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Appendix D - Smoking habits according to the relative compared with those 
according to the decedent 

As stated In section 1.5 the smoking habits as reported by the lung 
cancer decedents when they were in hospital were provided for us, where 
available, from the hospital notes. As a different questionnaire had been 
used in hospital from that used to'obtain information from the relatives, 
a direct comparison of exactly the same smoking group classifications was 
not possible. However it was possible to produce a classification by 
four broad groups of smoking habit, and the degree of agreement from the 
two sources is illustrated in Table Dl. The table shows that there is a 
considerable area of agreement as to whether or not the lung cancer 
decedents had ever smoked manufactured cigarettes, but much less agreement 
as to whether they had smoked other materials or had been ex-smokers. 

This latter finding was possibly due to differences in the way the 
questions had been asked rather than to either the relative or the 
decedent, when in hospital, giving biassed answers. 

It was also possible for us to compare the answers to numbers of 
cigarettes smoked. As Table D2 shows, the degree of correlation was 
fairly poor, agreement being reached in only 44% of cases. The dis¬ 
agreement did not, however, appear to consist of a marked bias in any 
one direction, as can be seen from the overall distributions of smoking 
level as measured in the two different ways. 

Our findings are in broad agreement with those given by Rogot and 
Reid (1975) who studied a more general population with a larger proportion 
of non-smokers. They are also similar to those of Todd (1966), who in 
1964 interviewed relatives of 193 people who had given information on 
smoking habits in 1948/50 and bad subsequently died. Stocks (1957 ), 
however, who compared smoking histories given by male cancer patients and 
by relatives of the same patients after their death, came to a somewhat 
different conclusion. He found that widows tended to understate the 
numbers of cigarettes smoked by their husbands, giving average numbers of 
cigarettes smoked per week as 136 according to the patient and 104 
according to the widow. However they did not give any information as to 
the distribution of the differences between the two methods. 
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TABLE D1 


Smoking habits of lung cancer decedents as given by relatives 
compared with, those taken from hospital records 


Hospital rtcorii 







Non^ 

smok«r 

Nan. 

CI53 

Otbar 

Zj c- 

saxokar 

Total 

Non- 

ss3ok*r 

N«n. 

Ci«j* 

Ex- 

smok«rr 

Total 

saoJead 

7 

3 

0 

0 

10 

8 

2 

0 

10 

Mi3> cifffr. only 

4 

212 

1 

0 


2 

48 

I 

31 

itixad or oti*r 

3 

78 

21 

1 


1 

- 

- 


Zx-s»ok*r 

12 

33 

. 2 • 

■3 

KB 

2 

4 

0 

8 

Total 

26 

329 

24 

3 

332 

12 

54 

1 

67 


TABLE D2 

l 

Number of manufactured cigarettes smoked a day by lung cancer decedents 4 

• as given by relatives compared with that taken from hospital records 



Hospital rscords 

Hal* 

7tsal* 


1-12 

. 13-22 

23+ 

Total 

S—12 

13-22 

23+- 

Total 

1-12 

17 

21 

19 

57 

0 

4 

1 


13-22 

13 

37 

23 

33 

7 

11 

0 


23+ 

10 

24 

43 

89 

1 

8 

5 

14 

Total 

43 

92 

92 

229 

14 

23 

S 

43 
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Appendix E - Details of statistical method 


Thi3 appendix gives full details of the method , outlined in 
section 1,6, used to derive a single relative risk estimate from a 
number of 2 x 2 sub—tables and to test the estimate for significance 
and consistency. 


We consider first the single 2x2 sub-table with observed data 
as follows: 


Factor 

Positive Negative Total 

Dead d^ d^ D 

Living 1 1 2 L 


Total P M T 

If the true proportion of positive is y in the dead and z in the 
living, and r is the relative risk it follows that the 2x2 sub-table of 
expected proportions can be written in terms Of z and r as follows; 

Factor 

Positive Negative 

Dead rz/(l-z+rz) (l-z)/(l-z-t-rz) 

Living z (1-z) 


Thus the log-likelihood, L, associated with the observed data is 
given by the expression: 

L = d^log r + P log z + M log (1—z) - D log (1-z+rz) (1) 


We wish to find the maximum of L in 3 situations: 


a) r known to be 1 


If r = 1, L collapses to P log z + M log(l-z) and is a maximum with 
respect to z when z = P/T. The value of this maximum, L', is given by: 

L' = P log P + M log M - T log T (2) 

b) r maximum likelihood for the single 2x2 sub-table 


L ia a maximum with respect to r and z simultaneously when both 
dL/dr = 0 and dL/dz = 0 hold. This occurs when z = 1 /L and 
r = (d 1 )/(d 0 l 1 ). Here the value of the maximum, L' 


2 1 ' 


MAX' 


is; 
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^MAX = d l l0S d l + d 2 lag d 2 + I i l0g X i + 1 2 1 ° g 1 2 " D log D ** L !og L (3) 

It is easy to show that if one or more of the row or column totals 

(D, L, P or M) are zero, then L — L , In this situation, we define 

l jtiAX 

the sub-table as contributing no " useful T ' information., 
c) r known, but not equal to 1 

If r is known., L is a maximum for that z which solves dL/ds = 0 or 

P _ _M_ _ D(r-1) = Q 

z 1-z 1-z+rz 


Rearranging this yields a quadratic equation in z 

Az^ + Bz + C = 0 


where A = Lv, B = T+(D-P)v, C = -P and v = r-1. 


Although this quadratic has two solutions, only the first 

z = (-B + J B 2 -4AC)/2A 

lies in the range (0,1) and is acceptable (see Lemma 1 at the end of this 

Appendix). Substituting z Into equation 1 gives the value of L,', the 

1 r 

maximum log-likelihood with r known. 

Thus, for a single "useful" 2x2 sub-table, significance can be 

tested, using the likelihood ratio test by taking 2(1/’ - L') as 

MAX 1 

asymptotically x^~distributed with 1 d.f. Similarly a test of the 

adequacy of a "known" value of r 4 can be tested using 2(L" -L") . 

MAX r 


We next consider the case of a number of sub-tables 
as defined in section 1.6, can be computed simply by summing 


L i “* d l max- 


(respectively) the values of L' and 1/ obtained from each useful sub- 

L MAX 

table. 


To find the single value of r best fitting all the sub-tables, with 
associated log likelihood L R , we use the fact that, given a particular r, 
the log likelihood can be calculated from the sum over the useful sub¬ 
tables of the values of L '. Thus finding L simply involved maximizing 

r K. 

this sum with respect to the single variable r. 
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Lemma 


It is required to prove that z lies inside and zg outside the 
range (0,1) where z^ = (-B +J B 2 -4AC)/2A, - (-B -Jb 2 -— 1AC)/2A and A, B 

and C are as defined in c) above. 

Sub-lemma 1 A + B + C is positive 

Proof: A + B + C - v(L+D-P)+(T-P) 

= Mv + M 

= Mr which is positive as r>0. 


Proof of lemma Consider the cases a) r>l b) 0<r<l in turn 
a) As r>l, v>0 and it follows that 


A>0 

4AC<0 

B 2 - 4AC>B 2 >0 

and it follows directly that both z and z are real and that z. is 

1 z l 

positive and z is negative. 


By rearranging the expression in z^ it can be seen that 
z <1 if and only if B 2 -4AC<(2A+B) 2 


i.e. if and only if 0<A + B ,+ C 

which is true by sub-lemma 1. 


It follows that z^ lies inside (0,1) and z^ outside. 


b) As 0<r<l, -l<v<0 and it follows that 

A<0 

4AC>0 

9 2 

B - 4AC<B 

2 2 

As (B -4AC) - (2A+B) = -4A(A+B+C) which is positive (using sub-lemma 1) 

it follows that both z and z are real and positive and that z >z,. 

x A 2 X 

By rearranging the expressions.in z and z it follows that 

JL A 

2 2 

Z 1 <1 and z 2 <l are bo1:il irue if and only if B -4AC>(2A+B) 
which we have already shown to be true. 

Thus, again, lies inside (0,1) and zoutside. 


72 


Source: https://www.industrydocuments.ucsf.edu/docs/mynkOOOO 


2063631095 



2063631096 


Source: https://www.industrydocuments.ucsf.edu/docs/mynkOOOO 





TABLE FI 


Supplement to Tables : 

In Section 

1.8; numbei's 

of deaths 

and in the living population by age 

, social 

class an 

d distric 


Decedents 


Living 


Factor atudied/ 

Level Of factor 

Uale 

Fatale 

Uale 

Fe»» le 

Lung 

Cancer 

Chronic 
Bronchitla 

Coronary 
heart Die, 

Cerobro- 
vaacular Pie, 

Lung 

Cancer 

Chronic 
Bronchi tie 

36t 

36-64 

35* 

AGE 





mtm 





35-44 

14 

8 

43 

18 


3 

760 

750 

880 

45-54 

85 

28 

180 

78 

27 

12 

; 786 

785 

783 

65-84 

218 

68 

337 

188 

48 

32 

660 

660 

693 

G5 + 

301 

400 

- 

- 

88 

171 

478 

- 

770 

SOCIAL CLASS 








♦ 


1 t 11 

49 

11 

67 

25 

3 

3 

304 

200 

176 

III 

267 

Hi 

289 

140 

28 

a 

1313 

m 7 ; 

i 

642 

IV 

122 

73 

127 

47 

17 

0 

46 4 

388 

391 

V 

98 

78 

78 

62 

17 

n 

• 203 

208 

278 

OLhor 

92 

3 28 

22 

11 

IQ 

42 

IBB 

74 

179 

IIguu ewl £ a 

- 

- 

- 

- 

70 

144 

- 

- 

1396 

DIBTKICT 










Eaton 

85 

42 

84 

23 

12 

18 j 

422 

348 

493 

Stockton 

100 

SB 

108 

33 

27 

SB 

426 

3 43 

405 

ex-Stokeslay 

14 

3 

15 

a 

4 

3 

lae 

130 

208 

Heat of ToaofllUe 

308 

383 

244 

133 

88 

, 100 

820 

641 

B49 

Hurt 1 epuol 

77 

08 

86 

67 

27 

54 

464 

388 

613 

Urban District® 

8* 

37 

Bfl 

*1 

12 

6 

i 

277 

225 

318 


£601S9£902 


Source: https://www.industrydocuments.ucsf.edu/docs/mynkOOOO 













TABLE F2 


Supplement to Tables in Section 1.9j numbers of deaths and in the living population 
by smoking group, by level of inhalation and by age of starting to smoke 



1 Dccedaatfl 

LlVln* 

Factor studied/ 

j t ' ' 

Kale 


P«1 

alo 

Halo 


renal a 











tun; 

Chronic 

Coronary Cerehro- 

Lung 

Chronto 





Canear 

B roncli 1 tif 

Heart Pla. vaacular Dl», 

.Canear 

Bronchit J a 

sat 

35-61 

33t 

SHOEING GROUP 









Kovor fluokod 

26 

17 

SI 27 

11 

120 

510 

12 8 

153 8 

cjga. only 









1-12 a day 

fll 

01 

fll B0 

31 

26 

261 

165 

480 

13-22 a day 

123 

IS 

112 62 

It 

* at 

129 

37 2 

021 

23t *' day 

131 

aa 

87 63 

27 

21 

■ 23? 

218 

161 

Mixed awokorfl 

102 

84 

110 18 

- 

- 

aao 

315 

- 

Other ®»okora 

S3 

S3 

fll IS 

- 

- 

32 a 

261 

- 

Ex-utflokors 

80 

us 

67 33 

7 

2a ‘ 

117 

306 

262 

INHALING IIA15IT3 



(Huubora refer to nanufaotu 

rod cigarettes 

only saokorp) 




tlouo 

21 

23 

17 4 

13 

H 

71 

48 

•207 

Little 

I 

40 

?o 

30 21 

25 


137 

126 

321 

Fair Amount 1 

92 

83 

as 60 

20 

ie 

266 

231 

301 

Lot 

ISO 

103 

217 • 04 

33 

aa 

113 

367 

317 

AGE OF STARTING TO BU0KB 



(Hunbera rotor to eanufactu 

rod cliarettea 

only «»okori> 




<16 

it 

38 

25 22 

7 

i 

265 

lid 

100 

13-10 . ■ 

100 

110 

120 76 

as 

21 

483 

436 

301 

ao-ai 

62 

23 

15 11 

is 

S 

161 

136 

22S 

25 f 

21 

15 

22 12 

*7 

20 

73 

57 

274 


860TS9S902 


Source: https://www.industrydocuments.ucsf.edu/docs/mynkOOOO 




TABLE F3 


Supplement to Tables In Section 10a; numbers of filter smokers (F) and of plain smokers (P) 
in the living population by levels of various factors studied (with result of age-standardised 

significance tests (p) of differences In distribution) 


Pactm* atudlod/ 

Laval of factor , 

Ullo 

Foaal* 

Factor atudlad/ 

| U*J« 

Feaala 

1 

p 

T 

P 

Laval of factor 

r 

P 

t 

P 

DIRTttrCT 





TEA (cupa par day) 




1 

Kb toil 

100 

00 

100 

37 

Horn* 

18 

U 

47 

2 

fllockton 

01 

42 

• 157 

24 

1-8 

323 

ISft 

489 

BS 

ox-Stokcsley 

37 

10 

62 

10 

0+ 

269 

146 

453 

82 

Heat of Taoaaldo 

SOS 

100 

304 

60 

P 

Mot 

111 . 

Hot 

BlR. 

liar t1 wjjuoI 

107 

45 

186 

20 



1 



Urban Piatrlcta 

05 

34 

BO 

1 ° 

ALCOHOL FREQUENCY 





P 

Hot 

' »!* , 

hot 


Uoat daya/2-3 tlu«a a waoV 

343 

103 

284 

68 






Onca a yaek/Gnca a Month 

144 

BQ 

281 ' 

37 

SOCIAL CLASS 















L*aa otten/Rot at all 

122 

09 

313 

74 

l * II 

SB 

14 

00 

4 

P 

<0.03 

<0.05 

III 

3ifi 

IBB 

247 

20 






IV 

124 

60 

170 

34 

DRIKK USUALLY TAKER 





V 

70 ‘ 

01 

97 

2 ft 











Daor 

606 

265 

423 

92 


33 

23 

370 

71 











Not haor/non-drinkor ■ 

103 

47 

664 

70 

ilouaeari t o 

- 

- 

31 

7 











P 

hot 

al£- 

Hot 

sis- 

p 

<Q*00X 

| <0.05 | 











Spirit* 

67 

23 

292 

27 

COFFEE {aupa p*»r d*y) 





Hot iplrito/non-drintor 

80S 

280 

£05 

143 






P 

Hat 


Hot 

ate. 

Nona 

264 

3 61 

347 

89 






l-s 

303 

110 

660 

70 

Wtoa 

35 

0 

138 

13 

6 + 

41 

12 

BO 

0 

Hot vitte/ADO-dr1nk«r 

074 

30 3 

851 

1 ft? 

p 

<0,00) 

<0.01 

P 

* i 

Hot 

•1*. 

Hot 

1_._ 

»1 jc . 


660T£9£902 


Source: https://www.industrydocuments.ucsf.edu/docs/mynkOOOO 




-d 


TABLE F3 (continued - 1) 

Supplement to Tables In Section I.lOflj numbers of filter smokers (F) uml of plain smokers (P) 
in the living population by levels.of various factors studied (with result of age- 3 tandardised 

significance tests (p) of differences in distribution) 


Factor atudlod/ 

Uala 

Fdn» 1« 

Factor atudlad/ 

Uala 

Teas lo 

Luvol of factor 

r 

P 

r 


P • 

Leyel o £ /no tor 

7 

P 

? 

l_EVBt, OP EXERCISE 






exposure to fumes 





A lot 

303 

117 

331 


60 

Evar ezposod to gaa or fuaea 

171 

B7 

30 


Mi)dor»t8 

2io 

ID? 

122 


73 

Hot «xpaaad 

137 

211 

sia 

i' 

Ll ttlo or non* 

181 

DO 

201 


38 

P 


Hot alg. 


Hot alg. 

P 


Hot pig. 

1 

Hot *1*. 


Kipost/ns to dust 



1 


OOEGITIT 1HDSX 



i 



Evar worked la duaty Job 

317 

1S6 

Hi 


>3 ,fl 

173 

80 

167 


33 

Htvcr worked 

303 

ua 

817 

l; 

3.2 - 3.0 

300 

130 

3B4 


01 

P 


<0,01 


<0.001 

<3.2 

123 

80 

105 


73 






p 


<0,1 


Not |1(. 


P0LLUT1OH LIVED AT UOUg 
ADDRESS* 





uoimrnn cough 






High 

1(5 

33 

ioa 

j 

tliuully cough* first 






In tftraot! 1 * t* 

29 5 

no 

*00 

; 

tiling ».«. In winter 

215 

170 

337 


Cl 

Low 

103 

IB 

ica 

d 

Pnti nuaiaer 

Doos not 

365 

m 

701 


100 

P 


Hot alg. 


Hot »ff. 

p 


<0.001 


<p,ai 







DEATH OF HELATIVB 




t 







Close relative died of 

i 










bronchi 11 a f cancflr, 
honrt » Upelt or etrok* 

212 

: ■ 113 

301 


7i 






Did not 

307 

100 

SOS 


B0 

4 • 





P 


Hot «if. 

- 

Hot tig. 


1 






♦ tutlmtna available tor T«o«jid« C.D. only 


0GUS9S9GZ 


Source: https://www.industrydocuments.ucsf.edu/docs/mynkOOOO 




TABLE F4 


Supplement to Tables In Section I.10b; numbers of living people for whom information was 
self-reported (S) or reported by others (0) by levels of various factors studied 
(with result 'of age-standardised significance tests of differences in distribution) 


Factor studied/ 

Lovpi of iflclor 

Male 

Fondle 

Factor ntudled/ 

Uy«l of factor 

Wftl* 

Foma 3 

i 0 


a 

Q 

& 

0 

6 

0 

B 

D 

MAIN EU0KING CROUP 







SOCIAL CLASH 





Newer enokod 



213 

207 

db a 

97 a 

1 + 11 

140 

1S4 

104 

74 

Man. clgs. only 1-12 f day 



121 

• HO 

304 ' 

176 

III 

613 

747 

332 

229 

13-32 * day 



ISO 

342 

' 307 

200 

IV 

251 

233 

240 

165 

23t a day 



109 

128 

PS 

SO 

V 

13B 

182 

1SS 

85 

Uixod tnaokeri 



210 

108 

- 

- 

Other 

10a 

80 

J 10 

74 

Other inokara 



140 

169 



UouftaTiff 

- 

- 

873 

551 

Ex-anokora 



221 

178 

100 > 

08 

p 

40. 

.05 

<0 

. 1 

P 



.<0. QD1 

Hot 

alg. 










i 



COFFEE (cupe par day) 





PILTKn/PMIH [Man. clg. on 

ly . 

a 

okor*) 
















Nona 

639 

813 

607 

452 

Plain 



133 

178 i 

lOp 

88 

1-8 

644 

72B 

1051 

652 

FI 1 Lor 



279 

328 

607 

382 

0 + 

61 

71 

10a 

68 

p 



Not 

«Jg. 

Not 

«1*. 

P 

Not 

• u * 

Hot 

a 1 £ . 

IWHALING UADIT3 <Uw|U clip. 

ocl 

y 

anokepB) 



TEA (cop a per day) 





Lot 



103 

232 

202 

116 

None 

43 

63 

63 

39 

Fulr Amount 



119 

181 

lea 

133 

1-5 

HUS 

784 

1071 

667 

tittle 



80 

77 

201 

120 

a+ 

6H 

SS8 

728 

406 

Nona 



30 

44 

139 

72 

p 

Hot 

aif- 

Not 

alg. 

P 



Not 

Big, 

Not 

alg » 

. . 1---“- 






I0ne9£902 


Source: https://www.industrydocuments.ucsf.edu/docs/mynkOOOO 



A 4? ** luuubXiiuuu — 


Supplement to.Tables In Section 1.10b; numbers of living people for whom information was 
self-reported <S) or reported by others (0) by levels of various factors studied 
(with resUlt of age-etnnda'rdisad significance tests of differences in distribution) 


Factor studied/ 


k< i« 


Featla 

factor studied/ 

wale 

70BAlo 






Luvel of factor 

a 


0 

a 

0 

Level of lector 

a 

0 

8 

0 

A1.C0IIOL mEQliENCY 


'* 




UOnNIHQ cooou 





Uos t dayn/2-3 tipct a, y o ft It 

703 


7B1 

380 

289 

Usually coughs first thing 

404 

440 

317 

186 

Once a woak/Onco * nonth 

2sa 


320 

4ia 

290 

a, a. in winter f aumaer 


t.oiiw cfton/Not «t 

200 


335 

losa 

026 

Loos not 

848 

903 

1643 

901 

p 


Hot 

»i^. 


Hat elg. 

P 

HEATH OF nEI.ATIVS 


Hot Al*. 


Not Jig. 

DiUHK USUALLY TAKEN 










Beer 

900 


1H4 

604 

300 

Close relative died of 
bronchitla, cancer, heart 

471 

402 

784 

360 

Hot bear/nou-drlnkor 

200 


301 

1266 

788 

attack or stroke 





P 


Hot 

jplf- 


Hot si*. 

Did not 

773 

916 

1060 

H07 

Spirit* 

(H 


1Q0 

320 

179 

P 


Hot alg. 


<0,001 

Hot ap1rtte/non-drinker 

1109 


1916 

1630 

soo 

RXP0SUI1E TO PUUK3 





P 


Hot 

ill. 


<0.1 

Ever exposed to gas or fuaes 

400 

364 

74 

32 

Vino 

119 


130 

406 

2SS 

B 44 

1054 

1784 

1144 

Not axpoAod 

Nat wi na/noit-drinker 

1131 


1270 

1464 

922 










p 


<0.001 


<0.1 

p 


Not 



Hot ait. 

EXPOSUBK TO DUST 





EI0HC1SK TAKEN ‘ ! 






Evar aorked In dusty Job 

721 

045 

269 

104 

A lat 

431 


472 

672 

305 

Never worked 

628 

760 

1691 

1073 

Uodor a to 

484 


670 

807 

490 

P 


■<0.001 


<0.001 

Little or none 

332 


384 

480 

314 






P 


Hot 



Hot p<|. 

POLLUTIOH LEVEL AT HOUE 
ADDIIESS* 





OUESITY INDEX 






High 

118 

154 

228 

102 

>3.0 

5flQ 


420 

480 

267 

Intermediate 

827 

649 

735 

403 

3.2 - 3.0 

683 


073 

748 

409 

Ixns 

218 

228 

288 

222 

<q.2 

382 


740 

683 

402 

P 


Hat si f. 


<0.001 

P 


Hot *lg. 


<0.03 





. 


+ Estimate# avnilablo for T«u«elde C.B. only 


20US9S90Z 


Source: https://www.industrydocuments.ucsf.edu/docs/mynkOOOO 


TABLE F5 



Supplement 

to Tables 

in 

Section 1, 

11; numbers of 

decedents and In the 

living 


* 



population 

by other 

aspects of the 

smoking 

habit 





Ducednnt* 

Llvtug 

p*ct.or MtutlleU/ 

Mel* 

FOKItle 

Male 

FuftU 1 it 

Level nl rector 

Luu, 

Chronl0 


Coronary 

C«rebro-' 


Lung 

CUrootc 

JSv 

35-B1 



Caucer 

proncUl 1 1 a 


Heart D1 m . 

VmvcuI it Dim. 


C*oc*r 

Bronuli 111* 

3S* 

D8TA II-LD SUOKINU GROUP 












Havar #wul<fa4 

as 

v 


Cl 

27 


41 

120 

510 

428 

1536 

Nan. cig. only aaokur* — 
filter 

lift 

81 


laa 

SB 


71 

43 

CIO 

438 

068 

Umh. clu< only awokar** - 

plain 

316 

147 


127 

SI 


31 

as . 

320 

a i7 

170 

Uatid-ro 1 1 cJ only 

3a 

14 


aa 

7 


- 

- 

147 

133 

_ 

Pipe only 

aa 

47 


as 

11 


- 

- 

110 

as 

_ 

Cigars ouly 

0 

a 


3 

0 


- 

- 

26 

22 

_ 

Kixtid "other*" Only 

4 

a 


s 

1 


- 

• 

37 

31 


U«n. cJgfl. mid ‘'O^hdrn*' 

oa 

?a 










now 


03 

24 


*• 

- 

231 

166 

- 

Han, clyo. now, "other*" 


n 










QtlCfl 

a 


13 

a 


- 


31 

24 

- 

JUltd-rollod now, nAn. 

17 

17 









. 

ulgs. once 


aa 

10 


“ 

- 

44 

36 

- 

Plpo now, clya. # 












once * 

7 

7 


a 

5 


- 

- 

as 

17 

- 

Cigar now, wan. clyo 

1 











once 

0 


4 

0 


- 

- 

30 

20 

- 

Mixed "other* 41 now. 












and. ciga. onca 

a 

1 


8 

1 


- 

- 

16 

27 

- 

K<—jjuokerp of nau. cig* 4 










i 


only 

fi«v« tip ^4 yotifH ago 

• aa 

24 


13 

11 


4 

7 

10a 

81 

no 

Have Up 5-S yours ago 

, »» 

m 


9 

S 


1 

0 

43 

31 

38 

Gmvo up 9-lfl years apo 

15 

aa 


10 

7 

] 

a 

IS 

fia 

6 5 

J 

Clave up lfl* year0 ago 

a 

30 


ll 

4 

J 


i 

66 

44 

Total 

62 

61 


43 

37 


7 

aa 

207 

221 

262 

Olhur cx-uwakum 

37 

33 


24 

8 


- 

' 

m 

sa 

- 

S0II£9£902 



• 

• 


• • 


.... . 


Source: https://www.industrydocuments.ucsf.edu/docs/mynkOOOO 







TABLE i'S (continued 


- . 

Supplement to Tables in Appendix A; numbers of decedents and in the living 
_population by other aspects of the smoking habit 



Decedent* 

Living 

Factor studied/ , 

Kale 

Fenals 

Kale 

Fenata 


LunJ 

Chronic 

Coronary 

Cerebro- 

tunc 

Chronic 

351 

35-04 

364 


Cancer 

Bronchitis 

Heart Die. 

vascular Die. 

Cancer 

Bronchitis ! 

TYPE OF UAUSFACTURED 

CIGARETTE CUMtENTLY 

SMOKED 









* 


Plain - email 

ltd 

92 

63 


42 

14 

18 

143 

103 

D3 

- madlum/largo 

07 

S3 

63 


48 

13 

0 

157 

129 

70 

Filter - «lni / snail 

18 

22 

27 


8 . 

16 

13 

102 

as 

210 

- Intermediate/ 






« 





Modi UP* 

89 

00 

101 


48 

50 

26 

417 

383 

842 

- klCK-stie 

8 

0 

a 


6 

3 

4 

97 

80 

134 

HUMBER OF MAttUFACTUnED 

ctoAtterrES currently 

SMOKED 











1-7 

24 

41 

24 


14 

12 

9 

so 

03 

105 

B-12 

52 

50 

40 


34 

10 

16 

168 

126 

291 

13-17 

37 

IB 

36 


10 

la 

8 

118 

98 

17 7 

18-22 

88 

59 

77 


34 

23 

13 

313 

27a 

344 ' 

23-27 

22 

14 

IB 


7 

1 

2 

63 

60 

43 

23-32 

43 

26 

20 


19 

11 

10 

78 

06 

67 

33-47 

41 

1 0 

32 


22 

0 

10 

81 

76 

38 

let 

22 

11 

1 1 


fi 

a 

2 

27 

27 

3 

nniAUwa habits x 

AMOUNT SMOKED 











1-12 n day - None 

14 

14 

7 


4 

5 

9 

42 

28 

135 

- Httl* 

20 

23 

ID 


18 

13 

a 

74 

63 

isa 

- Fair anount 

40 

21 

17 


12 

io 

2 

84 

88 

00 

- Lot 

23 

22 

10 


10 

3 

8 

S3 

39 

39 


*01X698902 


Source: https://www.industrydocuments.ucsf.edu/docs/mynkOOOO 



TABLE F5 (continued - 2) 

Supplement to Tables in Appendix A; numbers of decedents and in the living 
* population by other aspects of the smoking habit 



Decedent© 

Living 

Factor studied/ 

Ua Is 

resale 

Itala 

Feo A ] & 

Levs! of tactor 

Lung 

Cancer 

CUronlc 

Bronchitis 

coronary 
Heart 91a. 

CaroLro- 
vaicular Bis, 

Lung 

Cancar 

Chronic 
Bronchi tl ■ 

354 

36-64 

354 

inhaling habits X 

AUOMHT SU0KLD (continued) 











13-23 a day - None 

3 

B 

5 


0 


3 

28 

16 

59 

- Little 

8 

7 

13 

, 

3 


1 

58 

60 

110 

t Fair Asount 

48 

21 

46 


19 

13 

7 

129 

116 

- 167 

- Lot 

65 

38 

47 


27 

16 

10 

209 

184 

174 

23* * day - None 

4 

4 

a 


0 

1 

2 

7 

4 

13 

- Llttlo 

12 

4 

7 


5 

5 

0 

24 

20 

IB 

- Fair Mount 

30 

12 

19 


19 

6 

7 

83 

60 

35 

- Lot 

81 

46 

154 


27 \ 

14 

13 

153 

144 

84 

All nan. ~ Non© 

21 

23 

17 


i ! 

13 

14 

74 

A B 

207 

rttt ‘ - Little 

snokoro 

40 

20 

39 


24 i 

25 

8 

157 

125 

221 

- Fair Aoount 1 

92 

62 

82 


50 

29 

16 

206 

231 

301 

. —Lot 

109 

105 

217 


64 

33 

30 

410 

ao7 

317 

AOS (IV STARTING to SMOKE 
% AMOUNT 8X1 OKED 











1-12 a day - <15 ■ 

10 

t 

3 


4 

i 

0 

37 

32 

28 

- 15-10 

61 

04 

28 


Z4 

13 

7 

244 

93 

I BO 

- 20-24 

21 

8 

0 


6 

4 

0 

74 

40 

eo 

- 251 

10 

0 

6 


& 

10 

13 

23 

32 

167 

13-22 a day t S15 

IS 

14 

a 


0 

4 

0 

70 

47 

51 

- 15-19 

01 

30 

68 


28 

IS 

6 

244 

227 

253 

- 20-24 

21 

10 

10 


1 

7 

3 

74 

43 

109 

- 26 1 

10 

3 

9 


3 

11 

a 

« 

23 

17 

89 


S0r?£98902 


Source: https://www.industrydocuments.ucsf.edu/docs/mynkOOOO 










TABLE F5 (continued - 3) 


Supplement to Tables in Appendix A; numbers of decedents and in the living 
population by other aspects of the smoking habit 





Ddcctian t m 




Llvleu 


FacLor studied/ 


Uftlo 




KobbI a 

Ufll a 


f 9»ul« 

Level at t *ctor 

Lung 

Cancer 

Cbroutc 

Dionchit1 M 

Coronary 
Heart Di*. 

Corabro- 
VHttcuiar Di». 

Lvj n g 

Cancer 

Chronic 
Bronchitl* 

f 33* 

35-64 

35* 

AGE OF STARTING TO BU0KE 

X AMOUNT SUQKED (continued) 

23* a day - <16 

19 

17 

13 

13 

2 

4 

68 

50 

1 

30 

- 16-19 

Ai 

34 

36 ’ 

26 

a 

a 

118 

116 

71 

- 20-21 

IB 

a 

16 

4 

7 

4 

36 

33 

30 

- 25* 

7 

3 

7 

4 

8 

5 

12 

6 

18 

All uan. - <15 

41 

38 

25 

22 

7 

4 

165 

119 

109 

cls> . - 16-19 

160 

na 

iao 

75 

30 

21 

485 

435 

504 

BBOKUrM 

- 20-21 

62 

23 

46 

11 

ia 

a 

181 

136 

229 

- 35* 

24 

15 

22 

12 

27 

26 

75 

57 

274 

BUCKING 1IAD1TS IN 1909 

Never ouokod 

25 

47 

62 

19 

41 

120 

514 

431 

155Q 

Man, clgn. - 1-12 a day 

77 

103 

66 

31 

33 

23 

279 

210 

504 

°' ,ly - 13-22 a day 

136 

79 

127 

34 

41 

27 

516 

448 

501 

- 23f it Hoy 

142 

78 

101 

38 

20 

24 

291 

252 

140 

M U 1 xutl* 1 eifloVftrs 

61 

30 

62 

21 

- 

- 

214 

173 

- 

, ‘0ltier“ eiaokera 

09 

03 

07 

24 

- 

- 

427 

326 

- 

Ex-amokors. 

66 

ea 

40 

16 

3 

-23 

311 

223 

IBS 


90US9S902 


Source: https://www.industrydocuments.ucsf.edu/docs/mynkOOOO 











TABLE F5 (continued - 4) 


00 

,fo. 


Supplement to Tables in Appendix A ; numbers of decedents and In the living 
population by other aspects of the smoking habit 



Decodents 

Liv ln( 

Factor atudlod/ 

Mala 

Faaal* 

Mils 

F emu 1 a 


tuny 

Cancer 

Chronic 

Bronchitla 

Coronary 
Heart tie. 

Cerebro- 
vaacular Ola, 

Lung 

Cancer 

Chronic 

Bronchltla 

35* 

35-61 

35* 

SMOKING HABITS IN 1S61 











Never esoked 

25 

17 

63 


29 

' 42 

120 

513 

434 

1560 

Uan. ciga, - 1-12 a day 

71 

82 

62 


ii 

3 < 

23 

308 

241 

666 

° n1 * - 13-22 a day 

IS! 

03 

146 


54 

37 

20 

563 

4GG 

453 

- 23+ a day 

172 

im 

107 


61 

30 

24 

303 

263 

112 

"Mixed" anokar* 

52 

31 

61 


30 

- 

- 

IBS 

I5G 

- 

"Other" smokers 

04 

00 

82 


38 

* 

- 

301 

203 

- 

Ex-saofcers 

34 

60 

34 


22 

3 

18 

252 

181 

1 44 

SMOKING HABITS IN 19M 











Never aaokod 

26 

<7 

65 


23 

42 

25 

517 

463 

1620 

Msu. clgB. - 1~12 * day 

74 

86 

62 


45 

40 

123 

362 

261 

727 

1 - 13-22 a day 

161 

87 

161 


70 

37 

33 

607 

510 

404 

• - 23+ - a day 

183 

13B 

lit 

■ 

70 

27 

21 

■325 

270 

9fl 

"Mixed” cnokera 

55 

30 

61 


31 

- 

- 

198 

134 

- 

"Other" jQOkera 

71 

77 

70 


21 

- 

- 

339 

255 

- 

Ex-<5»olt»r» 

19 

33 

26 


e 

12 

a 

ifi2 

112 

83 






Source: https://www.industrydocuments.ucsf.edu/docs/mynkOOOO 



TABLE E6 


Supplement to Tables in Appendix B ; numbers of decedents and in the living 
papulation by some .personal and environmental factors 



DacecUnta 

Llvtag 

Factor rtudlad/ 

Male 

Ffitaala 

Hal* 

Foal* 


Lung 

Cancer 

Chron 1 C 
Bronehiti* 

Coronary 
Heart Die. 

Cerobro- 

vaacular Ola 

Lu n ( 
Cancer 


Chronic , 

BronchLtl* 

35* 

35-84 

35» 

COFFEE (cup* per day) 











Mode 

416 

392 

352 

100 

77 


143 

1152 

90S 

1113 


174 

128 

203 

88 i 

87 


70 

1273 

1043 

1659 

6+ 

10 

s 

10 

♦ 3 

4 


2 

132 

128 

172 

TEA (cups. per day) 








S ' 

% 



Hoqb 

7 

5 

5 

6 

0 


0 

62 

62 

93 

i-s 

303 

267 

260 1 

138 

. 63 


101 

1427 

1132 

1604 

6 + 

298 

255 

304 

140 

86 


115 

1043 . 

871 

1162 

ALCOHOL, FREQUENCY 











Moat <l»y*/2-3 t Iseo a «eek 

383 

280 

310 

169 

36 


41 

1398 

1100 

63a 

One© a week/Onca a »onth 

as 

fifl 

113 

SO 

26 


29 

569 

471 

6B2 

Loss ofton/Hot «t all 

142 

145 

139 

• 65 

87 


148 

594 

413 

1641 

DRIHX USUALLY TAKEW 











De«r 

509 

4U6 

470 

231 

58 


GS 

2028 

1719 

964 

Not bear or non-drluker 

107 

123 

101 

54 

04 


150 

534 

305 

1992 

Spirit® 

53 

51 

58 

38 

20 


38 

2 4 4 

206 

644 

/lot aplrlta or aoa~drlnk«r 

560 

478 

513 

249 

121 


180 

2318 

1878 

2312 

Vino 

17 

13 

18 

16 

25 


31 

173 

134 

492 

Hot vine or noo-tlrlokor 

509 

518 

SS3 

260 

135 


187 

2389 

1950 

2464 


i 


90TIE98902 


Source: https://www.industrydocuments.ucsf.edu/docs/mynkOOOO 




TABLE FG (continued - 1) 

Supplement to Tables in Appendix B ; numbers of decedents and in the living 
population by some personal and environmental factors 



Decedents 

Living 

Factor studied/ 

Mule 

Female 

Male 

F e ia I t« 


Lung 

Cancer 

Chronic 

Bronchitis 

Coron»ry 
Heart Dll. 

Cerebro¬ 
vascular Dis, 

Lung 

Cancer 

Chronic 

Bronchiti# 

35* 

35-84 

35* 

level of exercise 










A lot 

230 

130 

203 

. 63 

67 

52 

B74 

768 

906 

Moderate 

214 

A6J 

lsa 

110 

63 

66 

1014 

818 

1273 

Little of noaa 

m 

224 

178 

83 

29 

100 

874 

4 08 

774 

OBESITY, INDEX 










>3.6 ■ 

127 

91 

203 

103 

30 

58 

782 

658 

734 

3.2 - 3.6 

272 

221 

243 

121 

43 

56 

1216 

1023 

UB6 

<3,3 

100 

173 

102 

47 


88 

402 

350 

0 4 B 

HOIWING COUGH 










Usually coughs first thins 
*»m. in vlntor t suamor 

404 

413 

269 

123 

35 

117 

820 

664 

477 

Do## not 

194 

103 

207 

153 

61 

03 

1730 

1417 

2478 

DEATH OF RLLATIYS 










Close relative died of 
bronchitis, cancer, 
heart attack'or stroke 

270 

235 

322 

167 

76 

06 

037 

775 

1120 

Did not 

290 

268 

233 

100 

60 

113 

1613 

1200 

1825 

PADENT DIED OF 










Lung Cancer 

IS 

3“ 

& 

3 

i 

2 

66 

ai 

74 

Bronchi tie 

22 

36 

24 

17 

0 

1ft 

127 

107 

161 

Noart Attack 

02 

32 

124 

40 

13 

11 

256 

228 

279 

Strok# 

27 

21 

37 

42 

5 

4 

111 

B8 

172 

Other Cancer 

78 

42 

70 

30 

26 

1 

10 

270 

136 

307 


6011698902 


Source: https://www.industrydocuments.ucsf.edu/docs/mynkOOOO 




TABLE F6 (continued - 2) 

Supplement to Tables in Appendix B; numbers of decedents and in the livirtg 
population by some personal and environmental factors 



Dacodanto 

Living 

Factor studied/ 

Usle 

Feeala 

Bale 

Foa e. I e 


Lung 


Chronic 

Coronary 

Corebro- 

Lung 

Cbran J q 

304 

35-64 

3Sr 


Cancer 


Bronchitis 

Heart Dl». 

vascular 01*. 

Cancer 

Bronchitta 

Slfit.Ilia DIED OF 










- 

Lung C&ncor 

35 


14 

B 

B 

0 

a 

3tt 

21 

47 

Drorjchltie 

17 


40 

7 

a 

7 

16 

31 

14 

33 

llaurt Attack 

33 


67 

74 

36 j 

10 

29 * 

68 

43 

ioa 

fltroko 

IT 


at 

13 

17 

0 

13 

30 

11 

34 

Other Cancer 

S3 


oa 

36 

31 

142 

142 

D8 

67 

24 

EXPOSURE TO KU11K8 











Ever exposed to gas or 
tunes 

214 


loa 

173 

ei 

B 

8 

731 

663 

08 

Hat exposed 

303 


308 

300 

202 

120 

210 

1623 

1491 

2867 

EXPOSUltS TO DUflT 







' 




Ever ttirkod in dusty Job 

381 


324 

300 

140 

23 

1 

2B 

1314 

1002 

367 

Mover worked 

, 2fl * 


304 

300 

130 

136 

Ifie 

1343 

1027 

21590 

TTl'EH OF DUSTY JOa 









i 


Cuulvino 

10 


37 

17 

3 

- 

- 

S3 

37 


Ollier «lno 

17 


33 

20 

6 

- 

- 

36 

38 


F on nd ry 

04 


73 

63 

30 

~ 

- 

200 

181 ! 

_ 

Aflboatofl 

-8 


1 

a 

0 

- 

- 

14 

13 ! 


Other dusty Job*’ 

□ OQ 


370 

344 

121 

- 

- 

1029 

828 

- 

POLLUTION LEVEL AT KOUB 
Aoniit'es* 











High 

llfl 


12Q 

03 

41 

30 

40 

363 

166 

320 

In t s rood late 

347 


316 • 

337 

00 

64 

70 

1040 

012 

1175 

Low 

1D7 


68 

03 

49 

28 

30 

362 

204 

493 


+ Eatlmntea available for Teeasido C.D. only 


Gnie9E902 


Source: https://www.industrydocuments.ucsf.edu/docs/mynkOOOO 
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6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

A1 
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MAIN TABLES 

Trends In tar yields between 1965 and 1973 in the 
United Kingdom 
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Page 

5 

15 
15 
• 17 
17 
27 

29 

31 


33 


35 

35 


36 


38 


39 


40 


i-* 


49 

51 

51 


88 
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63 


65 

66 


69 


69 


74 

75 

76 
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